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The Plug 
Will it Break 


The Connector 


Is it Safe— 
Permanent 
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header | ae Will it take 


Punishment 
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Be sure your products are free from 


CORDITIS.* 


— 
v Check the Plug. 
v Check the Cord. 
v Check the Connector or Strain Relief. 
It takes these three parts to make a 
ra complete modern electrical cord. 
po, 
a ay 
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Complete Belden cords simplify your 
production problems—usually lower 
over-all manufacturing costs. They main- 
tain dealer good will by eliminating a 
costly service nuisance. They enable you 


= —— gy to capitalize the acceptance of millions of 
<== customers who have been presold on SAFE 
CORDS by Belden national advertising. 


Check all three—specify Belden. 
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There is a Belden Unbreakable a x : Belden Soft Rubber Strain Re- 
Soft Rubber Connector for Belden Manufacturing Company liefs protect cord and electrical 


every type of electrical service. 4633 W. Van Buren St., Chicago, Illinois connections at the “other end.” 


arta tee ; *CORDITIS—a dangerous disease of elec- 

} trical cords; the symptoms are frayed 
wire and broken plugs. It causes severe 
mental irritation and violent nervous 
disorders among appliance users. 
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New Departure’s Famous ” Firsts” include: 


first coaster brake for bicycles 
first yellow taxicab 


first monobloc engine | 


> Og eg 


: first dual purpose ball bearing 
, ‘ first preloaded bearing | 
; first self-sealed pump shaft bearing 

first bearing with oil-circulating system 


: first self-sealed conveyor roll bearing 
‘ , first successful treadle roll ball bearing 
; first ““lubricated-for-life’’ ball bearing 
e first self-sealed mine car bearing 
? 
e- This company has been pioneering for over fifty years. It is “young 


= enough to venture, old enough to know how.” These new departures 
by New Departure are evidence of the creative ability of its engineers, 
which is freely at your disposal to improve your machine performance. 
New Departure, a division of General Motors, Bristol, Connecticut. 
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This Alcoa Aluminum die casting is the 


cylinder block for an outboard engine that 


delivers 15 hp; a lot of power to be packed 


in so small a space. 

The cutaway section shown above empha- 
sizes the advantages of producing Alumi- 
num products by the die-casting process. 
Note the intricately cored water jacket 
and the finely molded exterior, the steel 


sleeves and bronze bearings cast in as in- 


serts. Very little machining is required be- 
fore the part is ready for assembly. The 
smooth surface takes a fine finish. 

Where parts are produced in large quan- 
tities, it may pay you to die cast many of 
your Aluminum Alloy products. ALUMINUM 
Company OF America, 2179 Gulf Building, 


Pittsburgh, Pennsylvania. 


at Philadelphia, Pa., authorized July 20th, 1934, Vol. 27, No. 1 
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DEFENSE COMES FIRST 


To meet the needs of the National 
Defense Program, plus the 
normal demands of peace, a 
vast expansion of our already 
greatly increased production 
capacity is being speeded. When 
the emergency is past, there will 
be more Aluminum available 
than ever before. 

Meanwhile, if you can’t get all 
the Aluminum you want when 
you want it, renember Alumi- 
num is helping you by helping 
to meet the National emergency. 
















Sand-casting, permanent-mold or die-casting, 
this book tells you which Alcoa Aluminum Alloy will 
give you the required mechanical properties. A discus- 
sion of general foundry principles, ways and means 
of improving products, is also included. 

For a copy, write ALUMINUM CoMPANY OF AMERICA, 


2179 Gulf Building, Pittsburgh, Pennsylvania. 
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...but WHY 5 DIFFERENT METALS? 


NICKEL 
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ECONOMICAL 3 «pov 
PRODUCTION \4. « _ag R MONEL 


Resistance to spark 


erosion and wear, 
also freedom from 
rusting are essential 
in materials used for 
contact buttons. Good ma- 

chining qualities are also 
desirable,to permit produc- 

tion from solid bar stock. In 

this instance, the metal must 

also be readily welded to steel 
studs. Free-machining “R” 
Monel* is selected for this job 
because it meets all three require- 
ments, 





Au of the Nickel-base alloys used in elec- 
trical applications are highly resistant to wear, 
corrosion, and spark erosion... but each offers 
other important properties of its own. Which 
material to use for best results in your particu- 
lar case is, therefore, a matter for careful study. 
Write for Bulletins T-5 “Engineering Proper- 
ties of Monel,” T-15 “Engineering Properties 
of Nickel,” and the booklet “Tremendous 
Trifles.”” Ask also about Inco’s free technical 
service. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


**‘Monel” and other trade-marks which have an asterisk associated 
with them are trade-marks of The International Nickel Company, Inc. 
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Nickel-base alloys used for 
these accessories all resist 
spark erosion but each 


7 offers something more 
% 


\\ 
\\ 
© GOOD ELECTRICAL CONDUCTIVITY 
Fixed contacts in this circuit breaker must 
retain a clean surface, free of oxidation. 
Only thus is low contact resistance assured. 
Good electrical conductivity is also necessary, 
because the fixed contact serves as connector to 
bi-metal foot. Nickel offers both advantages... 
and in addition is lower in cost than other 
suitable materials. 


Oy 
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MAXIMUM SPARK ENERGY 


For collector rings, electrodes 
and other parts of magnetos 
and distributors, an excel- 

lent material is Monel.* Of- 
fering great resistance to 
spark erosion this 
g alloy is little af- 
fected by heat of 
spark. The oxide 
; film built up 
where arc strikes 
metal has low 
electrical resis- 
tance and does 
=<— not affect spark 
energy. 
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EYE VALUE PLUS PERFORMANCE 


THE SHAWMUT TYPE B 
MOTOR OVERLOAD SWITCH 


looks right and is right. 


Designed for use with fractional- 


horse-power motors, its simple and sturdy mechanism gives 
long mechanical and electrical life and positive overload 
protection under the severest duty. As a manually operated 
circuit breaker with off and on switching for small motor- 





drives (maximum rating, 
single pole | h.p. 115-230 
volts, A.C.) it has no 
superior, and should be 
used wherever such a safe- 
guard and convenience is 
indicated—for instance, on 
air conditioning apparatus, 
refrigerators, washing ma- 
chines, fans and blowers, 
pumps and compressors, 
floor polishers, oil burners, 
saws, small grinders, stok- 


ers, small printing presses, small conveyors, and ma- 


chine tools. 


Two types, open and enclosed; the open type fits 
all standard boxes and cover plates. Many novel and 
exclusive features (U.S. patents 2,018,904; 2,158,387; 
2,160,236; others pending). Unrivaled ease of installa- 
tion and wiring; all metal parts rust-resisting. For full 
information about this exceptional value in a motor 
switch, write for our Bulletin 406. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


MAKERS OF ELECTRICAL PROTECTIVE EQUIPMENT SINCE 1893 














DO 


WHAT OTHER METALS CAN'T 





want high conductivity with light weight we give 
you aluminum laminated to copper—or if you 
want metal with a magnetic surface on one side 
and non-magnetic on the other, we offer ferrous 
and non-ferrous laminated combinations. 











Simply send us your problems. General Plate 
has a wide range of dependable, long-wearing 
and consistently uniform Laminated Metals— 

Virgin metals and alloys have their limitations. combinations that eliminate many headaches— 
And to overcome them—to get the exact perform- answers to corrosion, conductivity, heat dissipation, 
ance you want—laminated metals are your answers workability, cost, and many other problems. Our 
For instance—if you want copper with extra rigidity, | engineers will gladly consider your requirements— 
we can give you copper laminated on steel—or if you confidentially and without obligation. Write. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts —Solid and rolled plated precious metals in all forms —Truflex Thermostatic Bimetals. 


34 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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- The AMMUNITION 


THAT BLASTS DEFENSE PRODUCTION COSTS 


— No—you can’t fire Blueprints from a cannon that’s 
| true. But if it weren’t for Blueprints there would 
| probably be no cannon, airplanes or ships. 


| Engineering drawings must be reproduced for the 
foundry, shop and assembly floor in practically all 
stages of Defense Production and the better the 
Blueprints the faster the production. 


PEASE ‘‘22-16"’ is an ideal Continuous Blueprinting 
Machine for this defense program. ..Here’s why: 


Sliding Contact... smoothes out all inequalities present in 

all tracings . . . 2434 inches of uninterrupted exposure area 

_ in the MODEL “22” Printer ... more than is possible with 

_ a 12-inch cylinder. 

_ Actinic Arc Lamps... 4 in the 42” and 5 in the 54” MODEL 
“22” Printer ... give unequalled uniformity of light emis- 


sion ... burn for 45 minutes without breaking the arc and 
then resume instantaneously. 


| Three Speed Lamp Control... 10, 15 or 20 amperes as de- 
sired, avoiding frequent Dryer heat changes ... the me- 
‘chanical operating speed remains the same, and the lamp 
amperage varies according to the tracing being reproduced. 
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Horizontal Water Wash .. . floats the exposed 
paper horizontally without tension thus avert- 
ing wrinkles . . . bleeding practically elimi- 
nated. Tanks are rust resistant copper. 

Quick Change Chemical Applicator System ... 
from Blueprints to negatives, or vice versa, in 
thirty seconds ... the only method of applying 
potash to one side and hypo to both sides of 
the paper. Very economical. 

8” Aluminum Drying Drums . . . Either Gas or 
Electrically Heated. 5 in the MODEL “16” 
Washer and Dryer . . . gradual drying, auto- 


matically without distortion ... “flat as hung 
wallpaper.” 


Speed, Quality and Low Cost... Blueprints at 
15 feet per minute with the MODEL “22-16” 
. uniform, Contrasty prints with clean-cut, 


sharp lines . . . exceptionally low cost per 
square foot. 


THE C.F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD” 
ILLINOTI 
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Built-in Veeder- 
Root Counting Devices 


build up sales. They add utility to ma- 
chines—make them more helpful, more 
valuable in shops and offices. They 
make the machines more acceptable to 
buyers. They increase sales. 

With Veeder-Root Counting and Com- 


puting Devices you can make machines 


IN ENGLAND: Veeder-Root Ltd., Croydon, Surrey 


Sure, it’s a salesman 


give on-the-spot records of work. You 
can make machines count and record 
steps of operation as well as pieces, 
volumes or lengths produced. You can 
make machines compute—figure in 
dollars and cents—the cost of volumes 


produced. Or you can regulate closer, 


the production of machines—eliminate 
short or over-runs. 

See if your product can get an added 
sales boost from Veeder-Root Counting 
Devices. Let our engineers work with 
you, or write for illustrated booklet on 
counting applications. 


VEEDER-ROOT Inc. 


HARTFORD, CONNECTICUT, U.S.A. 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, S. C., Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San 
Francisco, Montreal, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne 


IN CANADA: Veeder-Root of Canada, Ltd., Montreal 
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Insulation Earned Its Wings 


s 


A. Square tube coil form sanded 
to size; flanges milled, sawed and 
broached. B. Insulating tube, 
sawed, drilled, reamed, and milled. 
C.Sawed,miltlied and drilled 
Terminal Panel. 


NE type of airplane propeller hub alone 

contains forty parts punched and machined 
from Synthane Bakelite-laminated. The plane 
which last year dived to a world’s record was 
literally filled with Synthane fittings. These and 
other aviation applications have come about be- 
cause Synthane, usually thought of as an electrical 
insulator, is also light in weight, corrosion resis- 
tant, structurally strong and easy to machine 
accurately. 


Less spectacular than the aviation examples, 
though equally important, are the every-day uses 
for Synthane, inspired by its combination of ex- 


cellent insulating characteristics, light weight, 
denseness, structural strength, hardness and re- 
sistance to solvents, gases, petroleum products, 
water and many acids and salts. 


In dozens of industries and hundreds of prod- 
ucts, Synthane’s combined properties are meeting 
combined specifications not completely satisfied 
by any other material. 


If you are interested in improving perform- 
ance, lowering costs, reducing weight or if you 
have a corrosion condition to overcome, let’s 
see whether we can help you. 

SYNTHANE CORPORATION,OAKS,PENNSYLVANIA 


TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 









These were machined from SYNTHANE TUBING © 
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Ease of machining 
and combined properties of 


SYNTH ANE [mest] TUBING 


account for its thousands of uses 


SYNTHANE Bakelite-laminated tubing is light in weight and non-metallic 
yet it is hard, dense, structurally strong, easy to machine, resistant 
to the corrosive action of oils, and many chemicals, gases and water, 
and one of the best of electrical insulators. 


WHO USES IT, AND WHY YOU MAY—Synthane has many more properties in 
combination, therefore it is used for thousands of parts, by the air- 
craft, automotive, radio, electrical, chemical, textile, petroleum and 
other industries. 


Any part which is tubular in character or any part which can be 
machined from a section of tubing is a likely application of Synthane 
tubing—especially if a combination of many properties is desired. 
Examples: Chemical piping, sleeves, ferrules, bushings, valve seats, 
ball bearing retainers, piston rings, washers, bobbins, coil forms, 
fuse cases and explosives containers. 


STANDARD AND SPECIAL SHAPES —Synthane tubing is made in standard 
lengths from ¥g" to 22” inside diameter, and in wall thicknesses accord- 
ing to your specifications. Special shapes are also available—oval, 
square, rectangular or irregular variations of them. Certain irregu- 
larly shaped parts can be produced by a combination of molding and 
laminating, instead of machining, at an attractive saving. 


IDEAL FOR AUTOMATIC SCREW MACHINE WORK—Many parts can be readily ma- 
chined in your own shop—or we'll machine them for you. Synthane 
tubing is ideal for turning out small parts in large quantities because 
of the speed at which it can be worked. 


ARE YOU THE NEXT 10 BENEFIT!—Synthane finds its best applications where 
manufacturers are able to make economies by utilizing its electrical, 
mechanical, and corrosion-resistant properties. If you think Synthane 
tubing may be helpful to you, why not tell us your application, or 
send for a sample? 





Bakelite — w laminated 


TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 


Representatives in principal cities 
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Vy, YOU'RE ON THE AIR! 


Not Just Random ‘‘Samples’’— But Every 
Fafnir Ball Bearing Destined For Use In 





























c 
is ' Electric Motors Goes Before This Microphone! | 
} 
hs 
FOR YOUR SAKE, and regardless of the care taken in its manu- 
™ i facture, every Fafnir Ball Bearing for electric motor use is checked 
r- j electronically for both noise and vibration—and rejected if it 
d does not meet high Fafnir Standards. Result—your motor rejec- 
' 
tions are cut way down. 
ye | 
} | 
" FOR OUR SAKE, we want as many of these bearings as possible to 
d. : 
pass this final, uncompromising test. So we take extra care 
S, 
3 } throughout their manufacture. Right from the start, these bear- 
, 
— | 
ings are made under closer supervision by selected operators. 
Balls are chosen with care; races are specially polished. Integral 
rd z 
d. ' parts of each bearing are carefully matched up, and finished 
al, bearings are checked for uniformity and consistent torque— | 
; 
su- » ‘ ‘ ; . | 
. important in eliminating vibration. Each is packed with just the 
nd ' 
; right lubricant, quantity-controlled to the fraction of a gram 
i Extra cleanliness-precautions are taken throughout. 
la- 
ie The electric motor manufacturer who standardizes on Fafnirs is 
ise protected—not only against bearing noise, but also against the 
} other noises that result from it; i. e., the resonance of neighbor- 
pre > ing parts. 
all, ; Fafnirs for electric motors are available in a complete range for 
ine . dy aw 
every requirement; plain, sealed, shielded or in combinations of 
or 
i seals and shields. Why not slash your motor rejections with bear- 
} ; 
ings that are proved quiet? The Fafnir Bearing Company, New 
' Britain, Conn. 


FAFNIR 22 Geaca 


THE BALANCED LINE > MOST COMPLETE IN AMERICA 
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HOW OZALID SHORT CUTS 
SAVE DRAFTING TIME 
AND EXPENSE 


1. An Ozalid paper, cloth, or foil trans- 
porent duplicate is printed and devel- 
ey oltre la Mi Mit Met ll Me tial) Comittee on) 
standard Ozalid whiteprints. 


2. Dhan lame hae Molaro T lil] CT N° Lea oda) 
be dropped out on the transparent 
duplicate by the application of Ozalid 
fleet a ae 


3. Corrections can be drawn in on the 
transparent duplicate in either pencil or 
ink. Prints made from the altered trans- 
parent duplicate include all changes 


The original drawing remains unchanged 


WITH 





NEW SPEED IN DESIGN CHANGES 


\adustriot production zooms and drafting and design depart- 
ments become jammed with work. Skilled machinists are scarce; good 
mechanical draftsmen scarcer. But undermanned and overworked 
drafting departments get a blood transfusion when they adopt the 


Ozalid Process. 


No more difficult and exacting overlays—no more tedious and waste- 
ful redrawing when Ozalid transparent duplicates are used. Delete 
that part of the design you don't want; add details in pencil or ink. 
Whole sections dropped out or just a few lines changed, it is all the 


same when reworking an Ozalid transparent duplicate. 


Investigate how much “quick drafting” you can really do with an 
Ozalid machine in your print room. Send today for complete inform- 
ation on How Ozalid Cuts Drafting Time and Expense and also free 


booklet of dry developed Ozalid whiteprints. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N. Y. 
Ozalid in Canada - HUGHES OWENS CO. LTD., Montreal 



























TRANSPARENT DUPLICATES 
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@ Packaged power for business machines, household 
appliances, electric tools, delicate controls on aircraft or 
medical devices...these represent the range of responsibil- 
ity entrusted to Dumore motors. The same precision and 
special features of design that have made “Dumore” the 
symbol of “extra power hours” also assures extra depen- 
dability in control applications where utmost dependability 
is vital. Regardless of how peculiar your power problems 
may be, if it involves fractional horse power motors, you 
stand to gain by taking advantage of Dumore engineer 


a 


ing service. Write for brochure: “Speaking of Endurané 





THE DUMORE COMPANY - Dept. 101-A> RACINE, “e 


SPECIFICATIONS TYPE E1-Y AIRCRAFT MOTOR 


Series reversible, 12 or 24 volts D. C.; H. P. range, 1/14 to 1/20; 
full-load speeds, 1,600 to 200 R. P. M.; watts input, 120; duty, 
10-minute; totally enclosed; weight, 3 Ibs.; all screws safety-wired. 






(This motor was designed and built especially for aircraft use.) 


Orv: in Hollywood, and all over 


the world, mica plays a star part 


and has no “stand in”. Only mica 
can do mica’s work. Mica is the 
vital part of Motors on Cameras 
and Projectors—on hoists and trucks 
—Hollywood just has to have mica. So does industry all over the 
world—lighting a city, raising an elevator in a mine shaft, holding a 
plane in the sky, driving a submarine under the sea-—mica plays an 
important part. Nothing can take its place. Mica plus—means forming 
to use with experience, skill and facilities—means MACALLEN mica. 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 


COMPRESSED SHEET ; MICA PAPER, CLOTH, TAPE ‘ HEATER PLATE s COMPRESSED SHEET TUBING 


COMMUTATOR INSULATION ‘ COMPRESSED SHEET WASHERS : INSULATING JOINTS AND CANOPY 
INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND IMPORTED RAW MICA 


ELECTRICAL MANUFACTURING 





FROM THREE REV. PER SECOND TO ONE REV. PER HOUR 


FROM ONE REV. PER HOUR TO ONE REV. PER 30 DAYS 
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Manufacturers of Industrial Clocks, Time 
Switches, Timers, Recording Instruments, and 
other electrically operated machines and 
devices dependent on accurate timing are now 
standardizing on Haydon hysteresis, shaded pole 
type, synchronous motors. 


Each Haydon timing motor has projection 
welded construction, oil sealed gears, double bear- 
ing shafts and enclosed coils. 


Each Haydon timing motor is easily mounted 


WAYOO ROT 


HAYDON MANUFACTURING COMPANY, FORESTVILLE, CONNECTICUT 
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RIES UNIT, 
ACT 4100 Sia =ING 
Maxon eases Rt ee. 
AVAILAB aa) PER WoL 
FROM BP 2 nee, 





For Applications Requiring Dependable Performance 


for operation in all positions, and is available in 
the same size units for different speeds. 

Each Haydon timing motor is manufactured to 
your specific voltage, frequency, speed and torque 
requirements. 


Each Haydon timing motor is backed by a record 
of dependable operation in the field under wide 
variations of temperature and humidity conditions. 


Prompt delivery is guaranteed. Write today for 
full information. 
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"325 


Rh 
(Including Motor 


SPECIFICATIONS Steel Stand $25. extra 


JACOBS CHUCK: 0 to 2" ca- die-mounted to eliminate : ye ‘ ; : hs ce ae F. 0. B. Plainfield, N.J. 
pacity or No.1 Morse Taper. strain on spindle. 


TABLE SIZE: 31” x 22”, ma- DRILL PRESS HEAD—cast in 


chined surface: 28” x 19”. one piece, precision bored to f DRILLING -TAPPING e LIGHT PROFILING 
EE ESI ciadh iiabebialitel tasty or 

speeds from 600 to 5000 R. RUN-OUT ACCURACY— Guar- ‘ : 
ane PM LHP. anteed well within oll com- No longer need you pay two to three thousand dollars for a radial drill 


single phase motor. Eight = mercial and industrial toler- to perform light duty operations. For less than one-fourth of former 
speeds from 600 to 10,000 ances. Actually more accurate 





















(a aateE ES IY NER CRED i sre costs, the new Walker-Turner Radial Drill will perform drilling, tap- 
3500R.P.M.three-phasemotor two or three times as much. ping, routing, light profiling and other such operations with speed and 
with push-button control. CAPACITY—RANGE is illus- accuracy. The new Walker-Turner Radial Drill is more versatile than 
a, he arabada ni Pi 08 weber gh other drills because the head can be tilted up to 45° either right or left. 
overall: “—Depth, front to ote that this machine will dri : : ee . . 
back: 58’—Shipping weight: _to the center of a 62” circle. This new radial drill is priced at only $325., F.O.B., Plainfield, N. J. 
450 Ibs. EU oe This exceptionally low price is made possible by the combination of 
UVES TUN UT Tl 1 standard parts of two other service-tested Walker-Turner machines. 
the sliding ram is carried on chuck to table: 13'4"—Verti- . ris 
eight precision ball bearings _ le traverse of spindle: 3%” It combines the base, column and sliding ram of the Walker-Turner 
with provision for take-up in —Column diameter: 3%”. Radial Saw with the head of the Walker-Turner Drill Press—over 
oe ol ol ee 50,000 of which are now in service in all types of industries. Check the 
a hla thle hhh se coy ne ee specifications and performance ability of this new Radial Drill against 
ried on four precision ball ing position is extremely rigid i : ; ; 
bearings. Drive pulley strad- | 9nd has a minimum deflection. your production problems. Write today for further information to 
UL A RL Walker-Turner Co., Inc., 4211 Berckman Street, Plainfield, N. J. 
either right or left with relation 
to the table. 


GI WALKERTURVER MACHINE TOOLS 


eT ULL FOR METAL, woobD AN D PLASTICS 


PLAINFIELD. N.J 





WHY ARE 


AIRISTOCRAT 


‘ Quiet Propeller Fan BI Cte la 


so QUIET? 


g Motor 
$25. extra 


nfield, N.J. 


G 


H... we spotlight a gasket. Made of fiber, and 

inserted between the spider and the blades of 

Te Ne UM eee eee es 
Tea CMU EC See ll) CMe BELL 
Cle Me he Me ee ae 
operation. Just one of many indications of thorough workmanship 
at every step in manufacturing. High grade material, careful bal- 
ancing, checking of the contour of every blade against a master 
Mi MS ee CUO Ue se ee ee Ley 
during transportation — all help to make Airistocrat fans superior. 


Baer dr arate ae Te 

has developed models for desk fans, ventilators, warm air furnaces, unit heaters, 

air conditioners, dryers, air circulators, space heaters, attic ventilation, refrigera- : - 

ar and war) Cour Ty Cas Tae Teta) there PMP ei Me ar ed The Torrin ton MSS 23 
FU MOCO A CUT Mah mS ly ; , . apes 
TIFT Lm TO ri me sie oe ovat eerL - Conn. USA. 
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NET TO YOU 


Your profit on a heating device almost never 
carries a service charge against it, simply because 


there’s virtually no service required. The only 

thing subject to wear is the heating element and al O S 44 f a 

this is usually made of Chromel, which still is 

good long after the device has become obsolete. 

This durability of Chromel is recognized not only ~ RO a 2 e 
by the device industry but by the builders of 

industrial furnaces that operate at up to 2000° F. 


This shows the factor of safety you have in a aR tead ile: aa Ve Cm ae 


Chromel equipped device, on whose sale you have 


a good net profit. . . . Hoskins Manufacturing 
Company, Detroit, Michigan. 


USED IN MILLIONS OF APPLIANCES 
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illustrated is one of four Catalin clock designs in verd antique and ivory, 
currently featured by the NEW HAVEN CLOCK CO., New Haven, Conn. 
and fabricated by the Krest Manufacturing Co., South Norwalk, Conn. 


Catalin ina reg trade-mark 
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mired semi-precious stones, Catalin brings 
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teristics of verd antique. Only in Catalin is 
it possible to re-create the true value and 
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perform it by highly developed casting 
processes into shapes that ask the least of 
fabrication. The ratay alot ohio l ti Bee 
eye-sense and touch-sense of beauty...the 
extra sales appeal of its extra color value 
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permanence and economy — all are yours 
Me At MEL TIME Leelee me lets tao 


CATALIN CORPORATION - ONE PARK AVE.,N.Y. 
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The Roller-Actuated 
Micro Switch is widely 
used as a precision limit 
switch in the machine tool 
and packaging industries. 





Micro Switches 


To Fit Many Jobs 


ASIC Micro Switch characteristics are varied to meet industrial needs 
ond combine with metal housings and actuators into over 400 sepa- 
rate styles. 












The Synthetic-Rubber-Sealed 
Die-Cast Micro Switch is a spe- 
cially designed water, oil and dust- 
tight switch. Available for wide tem- 
perature range. 


The Basic Micro Switch is a small, precise snap-action switch enclosed in an 
Underwriters’ Listed plastic housing. It weighs less than one ounce, requires 
energy ranging from only .004 to .0003 ounce inches, depending on type of 
switch desired, and will operate 300 times per minute for as high as ten- million 
trouble-free operations. Underwriters’ rate it at 1200 watts up to 600 volts, A.C. 


The name “Micro Switch’, therefore, indicates more than a small bakelite-en- 
closed switch .. . It identifies a line of switches designed for broad application The Explosion Proof Micro Switch 
in industry. is small—only 18 cubic inches. It is a 

' single pole, double throw switch, listed 
by Underwriters’ for hazardous locations, 


The Micro Switches shown here, and others not shown, are now widely used in Class I Group C and D, Class II Group G. 
the machine tool industry, in aircraft, in instruments, in thermostats, in com- 
mercial phonographs, in the process industries—in hundreds of other products 
and places where time, temperature, pressure, weight, relays or solenoids are 
part of control. The sketches shown below suggest the countless applications of 


Micro Switches. 


Micro Switch engineers are specialists in precision aa Ask for their 
suggestions as to the application of Micro Switches to your design problems. 
Data sheets covering the above switches are available. 


“=— Solenoid 
t T Control— 


Plunger of 
SOF solenoid 
actuates 


Lathe Corringe nfl Micro Switch to con- Hinged dog on slide 
actuates sealed metal 
clad Micro Switch only 
onone direction of dog 


The Micro Air Switch is a spe- 
cial, light weight, aluminum, all 
purpose switch designed for aircraft 
applications. 


Lathe carriage actuates trol oth 
the Die Cast Micro PR SOT CMENES. 
Switch at end of travel 
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MICRO SWITCH 
is the Name of a 


Diaphragm Pressure ' 
Actuated—The pres Disc and Cam Operated 


sure of a liquid or gas 
against the diaphragm 
actuates the Micre 
Switch at desired limits 
of pressure. 


A sequence of oper- 
ations is controlled by 
means of a roller-leaf 
actuator following the 
strips on a driven drum. 


Thickness Limit Switch 
Roller type actuator 
rides material and op- 
erates the switch if thick - 
ness limit is exceeded. 





The Roller-Plunger Die Cast Mi- 
cro Switch is a limit type switch with 
roller adjustable to longitudinal or 
cross-wise position. 


Particular Product, 


Not a General 


Term 


Copyright 1940, Micro Switch Corporation 


MICRO (MS, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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New Electric Annealing 
Furnaces Produce Highest 
Quality Transformer Sheets 


Transformer manufacturers are rapidly taking advan- 
tage of the superiority of Granite City Transformer 
Sheets... and getting the benefit of more ductile sheets, 
with lower core loss, and freedom from scale. Their i Sit ed wt Sint 
transformers are showing an improved efficiency that 


means more sales and complete customer satisfaction. and grain structure, and accurate control of all electrical 
These finer transformer sheets are produced in and physical properties. 

Granite City’s newest Westinghouse Bell-Type Electric For peak efficiency in your electrical products, change 

Annealing Furnaces. Higher temperatures in a control- over to Granite City Electrical Sheets “Tailor-Made” for 

led dry nitrogen atmosphere result in uniform temper your transformers, dynamos or motors. 


GRANITE CITY STEEL COMPANY 
= 


GRANITE CITY @WUiaaecD 


a 


Chicago + Cleveland - Denver + Indianapolis — Kansas City + Los Angeles + Louisville * Memphis 
Milwaukee + Minneapolis + Moline + New Orleans + New York - St. Louis 






ILLINOIS 





HOT ROLLED SHEETS « COLD ROLLED SHEETS ¢ STRIPLATES e GALVANIZED SHEETS « TIN PLATE «© PORCELAIN ENAMEL SHEETS 
ELECTRICAL SHEETS © TIN MILL PRODUCTS « CULVERT SHEETS © GALVANNEALED SHEETS 
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NTEREST in finishing metal products by infra-red 

baking is rapidly increasing, and many manufac- 

turers have already adopted this method because 
of the advantages it offers them. 


Infra-red users say that their infra-red systems bring 
them these benefits: 
i —Lower installation costs. Infra-red equipment 
is relatively inexpensive. It is convenient to use, 
and it saves storage space. 


2—Faster production time. Infra-red methods often 
speed up baking schedules remarkably. In some 
cases, baking times of an hour or more have been 
reduced by infra-red to a few minutes. 


3—Where power rates are low, savings may be 
effected in production costs. 


THe ih 


TYPE OF FINISH IMPORTANT IN 
INFRA-RED OPERATIONS 
Ault & Wiborg, the first company to advertise finishes 
designed especially for use with infra-red, has made 
extensive studies of the problems of infra-red baking. 
When infra-red finishing operations were first begun, 
Ault & Wiborg research men found that ordinary 


baking enamels did not necessarily work well under 
infra-red lamps. 


A & W has produced infra-red finishes that enable 
users to take maximum advantage of the savings in 
time and money that infra-red makes possible. A & W 
Polymerin*, the original speed-bake finish, is ideally 
adapted to many infra-red finishing operations. Other 
special finishes have been developed in A & W labo- 
ratories to meet the requirements of all kinds of 
infra-red applications. 


*Trademark Reg. U. S. Pat. Off. 


The new infra-red finishing systems are ideal for 

baking out Polymerin. Here at Lawson Manufac- 
turing Co., Pittsburgh, Polymerin is being baked on water 
heater jackets under infra-red lamps. Ault & Wiborg was 
the first to advertise finishes suitable for infra-red operations, 
and its infra-red baking materials are being used by many 
leading manufacturers who employ this new method. 


- 
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LEADING ELECTRICAL MANUFACTURERS AND OTHER 
INFRA-RED USERS HAVE PROVED THAT A&W FIN- 
ISHES ARE FASTER CURING, HARDER, MORE FLEXIBLE! 


What greater proof of Ault & Wiborg’s leadership in 
the infra-red field could be found than the impressive 
list of users, leaders in the industry, who testify to the 
superiority of A & W infra-red finishes! 

Ault & Wiborg infra-red materials are being used 
on oil burner units, auto heaters, beverage refrigera- 
tors, washing machines, and dozens of other products. 


In these applications, users say, A & W finishes cure 
faster to harder, more flexible films. 


NEW FINISH EFFECTS POSSIBLE 


A & W infra-red finishes are available in smooth fin- 


Complete oil burner units, fin- 

ished with Ault & Wiborg’s 
extra-durable Polymerin are baked 
under infra-red lamps at the Fluid 
Heat Oil Burner Division of Anchor 
Post Fence Company, Baltimore. Users 
have proved the superiority of AG W's 
line of infra-red finishes. 


ut Infra-Red ! 


ishes or in wrinkles, grains, and hammered effects. 
This variety offers users an opportunity to take advan- 
tage of the fast baking schedules which infra-red 
makes possible and at the same time, achieve attrac- 
tive and unusual surface effects. 

If you are considering the installation of an infra-red 
system, or if you are already using infra-red as a bak- 
ing method, investigate Ault & Wiborg’s tested, com- 
plete line of infra-red finishes. A & W's experience in 
this field can help you produce BEST RESULTS. 
A & W engineers have made a thorough study of 
infra-red finishing problems. Let their knowledge work 
for you; let it help you cut baking times, without 
sacrificing surface quality. Write TODAY to Ault & 
Wiborg, outlining your requirements. Ault & Wiborg 
Corporation, Dept. EMJ, 75 Varick St., New York City. 







yey 

4 
x as) 

eG Ay a 


R Ae 








Reprinted from 


| Br TTER &§ TRIP “& ALLOY CRAFTSMAN 
3 from this new mill 


Z This rolling mill, recently installed by Driver-Harris, is a thoroughly new design and 
z may properly be called a High Production Precision Mill. The installation essentially 
= consists of two parts: 


> First, the rolling mill with its electrically operated pay out and take-up reels; 4 


¥ 


Lae 


means of which both the quality and quantity of re‘ling is at the finger tips of the 
= operator through a series of push buttons. 


fi 


* Second, the electrical installation which, simply stated, is the control equipment nel 


ey ae 


=. The mill itself was designed and developed in Sweden and brought to this country by @ ~ ~ ~ and the NE x results in 


4 


the SKF Company and made by the Treadwell Engineering Company. The operation & iI js | ‘ 
% of the mill has been materially improved by American engineers through the pay out ¥ meta urgica strip are 
and take-up mechanisms, now as highly developed as the mill mechanism itself. 


et 


1. a new high in uniformity 
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2. a new high in production 
3. a controlled grain structure 


4. a highly superior strip 
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: The new mill has already demonstrated that superior metallurgical strip can be made 3 
: because less heat treatment or annealing is required on the difficult alloys which are 
very stiff and hard—better strip than by any other method of rolling. 
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The result is a controlled grain condition, producing strip that is more uniform in 
% gauge from one end to the other. It naturally follows that a more uniform gauge across 
‘ the strip is obtained. It is now quite certain that a very important contribution to the § 
art of rolling metals will result due to a straighter strip along the length of the piece. 
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3 In the next issue of D-H ALLOY CRAFTSMAN the control equipment, utilizing many 


= 


< D-H products will be described. 


$; 


Since 1899 Driver-Harris has pioneered develop- 


aga" 


ments that have advanced the use of Electric Heat. 


DRIVER-HARRIS COMPANY 


. é xpOSUt 
Harrison, New Jersey oro eat 


Chicago Detroit Cleveland 


England France 


ELECTRICAL MANUFACTURING 





Lens and Light Clich perfectly- 
OOO dag 


THE CHARDELLE ; 


. .. anew synchronizer for shooting flash pictures, 
brings new opportunities to camera fans because of 
its smooth performance and extremely low price. Its 
features are many: automatic safety retractable 
plunger; quick bulb change, sure contact socket; synchronization at any 
shutter speed with any bulb, ete. 

eThe National Vulcanized Fibre and Phenolite, laminated bakelite, in- 
sulating parts—thanks to their high electrical, mechanical properties and 
durability—are key factors in the perfect synchronization and long life of 
the Chardelle Meteor Flash. Both Phenolite and National Vulcanized 
Fibre possess outstanding qualities which make them practical in count- 
less uses. They are available in sheets, rods, tubes and special shapes. 
e Perhaps there is a place where you can use these versatile materials. 
Our technical staff's broad experience in the application of these remark- 
able products is available to you on any problem. 


NATIONAL VULCANIZED FIBRE COMPANY 


FOUNDED 187 3 


WILMINGTON, DELAWARE 
Offices in All Principal Cities 





In the design and construction of Westing- 
house Gearmotors, Westinghouse engineers do 
not consider the reduction gears and the 
electric drive as separate units. A Westing- 
house Gearmotor is designed, built and tested 
as a complete slow speed drive 


—a drive in which all parts are 
matched to provide maximum 
performance. By building its 
own gears Westinghouse gives 
the geared drive exactly the characteristics 
necessary to get the highest efficiency possible 
from the complete unit. 


Another advantage for the user is the fact 


GEARMOTORS GIVE 
TAGE OF HIGH SPEED MOTOR 
EFFICIENCY & POWER FACTOR 


that Westinghouse Gears are made of heat- 
treated, forged steel, cut by the hobbing 
process—the most accurate method of gear 
cutting yet devised. This assures quiet opera- 
tion and the ability of the reduction gears 
to transmit the full torque of 
the motor under load and to 
withstand the shocks of severe 
service. 


THE ADVAN- 


For complete information on 
how you can cut operating costs for your 
slow speed drive requirements, write or call 
Westinghouse Electric & Manufacturing 
Company, Dept. 7-N, East Pittsburgh, Pa. 


Westinghouse 


GEARED DRIVES 


ELECTRICAL MANUFACTURING 
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SIMPLIFY your design by eliminating supple- SAVE by cutting out many costly machining 

mentary outside closure parts and protective operations and extra parts, and by speeding up 
seals. production. 

| PROTECT against the dirt hazard by the use INSURE longer life and lower maintenance costs 
of highly effective, wearless metal seals that by providing 100% greater grease capacity; 
positively exclude foreign matter and retain refilling plug and removable seals facilitate 
grease at any angle. regreasing and inspection. 
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The manufacturers whose names appear above are among the many using 
“CARTRIDGE” ball bearings to advantage in their equipment. 


Write for the Catalog. Let our engineers work with you. 





NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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PAC OLS 
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have been built during the past 20 Years | 


I and are still giving perfect satisfaction! 


= 


Cast aluminum 
squirrel-cage 


rotor of a Wag- : ’ a ye — 
ner 1/250-hp 7 . a Til a 


fan motor. 


Cast aluminum 
squirrel-cage rotor 
of a Wagner motor 
—typical construc- 
tion for sizes 40 to 
200-hp. Each end 
of rotor has eccen- 
tric balancing 
discs and cast alu- 
minum blowers. 


The mechanical and electrical characteristics in- 
herent in cast aluminum rotors have contributed in 
no small measure to the reputation for quality and 


dependability that Wagner has established during 
the past 50 years. 


— 


Mine of the advantages of cast aluminum construction are: : ey 
ssa Y 7 The squirrel-cage material in general-purpose motors 
The squirrel-cage is cast under heavy pressure, com- is practically pure aluminum of high conductivity and 


pletely filling the closed rotor slots and the moulds ductility. The most severe service does not make it 
which form the end-rings. brittle. 


The rotor bars and end-rings make complete and in- : d .. sn en I 
timate contact with the core iron, facilitating heat A special patented construction is used in the larger 
transfer and absolutely eliminating squirrel- sizes, resulting in reduced load losses 
cage vibration. and increased motor efficiency. 


- 


= Wagner Vises Cast Aluminum Squirrel-Cage Rotors 
From §-Iuch Gans te .200-tp Motors a ee 


WagnerElectric @rporation —" \ 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
MOTORS « TRANSFORMERS ¢ FANS ¢ BRAKES 
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Like firecrackers, some electrical products aren’t built for 
lasting performance — but it isn’t intentional. They are 
expertly designed and carefully manufactured, but the wire 
that has the job of keeping them going isn’t made to take 
the use and abuse of severe operation and carry a long life 
of trouble-free service. 

We know what we’re talking about because the Rock- 
bestos line of permanently insulated wires was developed 
by making better wires for manufacturers of everything 
from curling irons to cranes. They wanted to give their cus- 
tomers something more than just good enough. Something 
that would give them dependable operation, long service 
and the satisfaction that brings favorable comment. To do 
it they needed wires that wouldn’t wilt under failure-creat- 
ing heat, moisture, fire, grease, oil, caustics, corrosives, or 
solvents, and in making them we designed hundreds of con- 
structions, 118 of which have become so widely used that 
they are now “‘standard”’ and at your service. 

The wires illustrated are described in our Bulletin No. 64 
on Electric Range and Appliance Lead Wires. If you make 
apparatus or heavy equipment our No. 10-E Catalog will 
show you a more diversified assortment. Send for one or 
both, and ask for any samples you wish. We’ll welcome 
the opportunity to put our experience to work for you. 
Rockbestos Products Corporation, 759 Nicoll St., New 
Haven, Conn. 


ONE BANG AND THEY’RE GONE! 


Rockbestos Hi-Temp and Moistemp Appliance Lead Wires. 





In black, white and colors. Solid or stranded copper, nickel or 
monel conductors. 


Rockbestos Hi-Temp and Moistemp Range and Rheostat Wires. 


In black, white and colors. Solid or stranded copper, nickel or 
monel conductors. 
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TEN TESTED ROCKBESTOS VALUES 
that will pay you dividends 


Heatproof 6. Oil, Grease and 
Moisture resistant 


7. High overload 
Permanent capacity 


Fireproof 


Never becomes 8. Reduces returns 
hard or brittle and replacements 


9. Builds good will 


Resists heat 
and vibration Increases sales 





Also refer to McGraw-Hill Electrical Buyers’ Reference 


New York Buffalo Cleveland 


Detroit Chicago 


Pittsburgh St. Louis Los Angeles San Francisco Portland, Ore. Seattle 
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Rockbestos A.V.C. 600 Volt Motor Lead and Apparatus Cable, Table L — one of 118 different permanently insulated wires, cables and cords 


Yes sir, when this welding manufacturer wrote us 
what he thought of Armco Intermediate Electrical 
Sheets, his words were so glowing they made us 
blush. But since we are human we glowed a little our- 
selves. Maybe there is a tip for you in what he says: 

“Permit me to express my appreciation of the 
uniformity and high quality of Armco Intermediate. 
These sheets have a uniform coating, and are even 
and free from bumps and cockling. They are accu- 
rately mill slit, and have excellent electrical properties. 

‘“ARMCO Intermediate helps us make better welders 
because it is consistently low in hysteresis loss, heat- 
ing and freedom from hum. We've been buying ARMco 











High efficiency is a “must” for the economical operation 
of welding transformers. Because Armco Electrical Sheets 
contribute greatly toward this end, the maker of the 
equipment shown here has standardized on them exclu- 
sively. Read what he has to say elsewhere on this page. 


Electrical Sheets for over two years and if anything 
they improve slightly with each succeeding lot.” 

Frankly, we didn’t go out of our way to ship any- 
thing extra-special to this satisfied customer. The 
sheets he buys are no better than the ones you will 
get when you order from Armco. At the same time 
you will have free access to the services of ARMCO’s 
experienced engineers. These men definitely can help 
you select and apply efficiently the right grade of 
Armco Electrical Steel Sheets. Just get in touch with 
the Armco District Office nearest to you, or write or 
wire your inquiry directly to us. The American Roll- 
ing Mill Co., 2841 Curtis Street, Middletown, Ohio. 


ELECTRICAL SHEETS 


ELECTRICAL MANUFACTURING 













FOR AN ADDED SALES ARGUMENT 


Db, ie EVERLOCK 
WASHERS 












I, assembling heavy foundry 
machines, like those pictured, 
the International Molding Machine Company of Chicago use EVERLOCK 
WASHERS to stop loosening of nuts, bolts and screws . . . These massive, 
powerful machines are subjected to severe shocks and vibration. The core 
blower, pictured at the right, sets up a terrific vibration on the hopper 
while in use due to its action of two thousand motions per minute . . . The 
; molding machine, pictured at the left and in the center, has a constant 
1 (WasherCongue Detail jolting action while in motion. The table is raised three inches and slammed 
down 150 times every minute . . . On this table 600 pounds or more of 
sand, including flask, is held rigidly in place . .. EVERLOCK WASHERS play a vital role in hold- 
ing the many parts of these machines together : . . The International Molding Machine Company 
of know that EVERLOCK WASHERS do the job more satisfactorily than any other locking devices 
. . Look to EVERLOCK WASHERS for the solution of your lock washer problems . . . Listen to 
or the enthusiastic praises of the users of EVERLOCK WASHERS and profit by their experience . . . 
. There is an EVERLOCK WASHER of the correct size and type for every purpose. 


oF J B , D bi ° 
a ie hat anes nave BEEN TRIED, NOW EVERLOCKS ARE SPECIFIED 
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Transformers are Reformed... 
by Built-In Klixon Protectors 
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in Klixon Protectors and your burnout 
troubles are over. Equipped with one of 
these protectors a transformer just 
can't burn out—no matter how much the 
load. The instant the load gets too great 

and the transformer begins to overheat 

the simple inherent Klixon Protector breaks the circuit and cuts 
the transformer out of line—preventing burnouts, fires, and saving 
replacement or rewinding costs. 


Insist on Klixon Protectors. Transformer manufacturers — like 
motor manufacturers—are now in the position to give you this pro- 
tection at a negligible cost, and without changing the design or rating 
of any transformer. Insist on it. You'll save money and trouble. And 
you'll be sure of getting peak performance at all times with safety. 


A Sure, Simple Overheat Protector 
for Transformers, Large or Small 


Small and compact, the foolproof thermo- 
static-disc-operated Klixon Protector is easily 
and economically built into the transformer 
by the manufacturer. Sizes are available for 
practically all ratings—covering general pur- 
pose industrial, signaling, lighting, toy, con- 
trol and other types of transformers. Both 
manual and automatic reset types of pro- 
tectors are available. 


Write for full information 





SPENCER THERMOSTAT COMPANY eo 101 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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THERES ONLY ONE ANSWER! 


...and only one answer to keeping bolted parts tight! 
KANTLINK Helical Spring Washers do the job better—at less cost! 


The puzzle of keeping bolted parts tight has only one answer . . . maintaining adequate pressure on thread surfaces 
over a long range. A nut or screw cannot turn backward on its threads unless and until pressure has been lessened 
by bolt stretch, wear under the nut and bolt head, or pulverizing of paint, rust or scale. A KANTLINK Helical 
Spring Washer is the device that compensates for these causes of looseness by maintaining pressure over a long 
range. It has far more range of action than other so-called locking devices . . . and it costs less! 


KANTLINK HELICAL SPRING WASHERS ¢ WRIGLEY BUILDING ¢ CHICAGO 


Specify KAN][INK Helical Spring Washers 
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Basic information on 


SERIES (Universal) MOTORS 








Number Five of a series 
on“ How to Select a Small 
Motor for your Machine” 


Series universal motors are applied where 
close speed regulation is not required, 
where the load is relatively constant, 
and where the motor is to operate on 
both a-c and d-c power. Common apphli- 
cations include office and household ap- 
pliances and portable tools. 


Principle of Operation 

These motors have fields with salient 
poles wound with heavy wire in series 
with the armature, which is of the dis- 
tributed-winding type. Electrical con- 
nection is made between the armature 
and field through a commutator and 
brushes. The current at any instant pro- 
duces opposing magnetic forces between 
the poles and armature. Since this repul- 
sion 1s always in the same direction, re- 
gardless of the direction of current flow, 
the motor operates equally well on alter- 
nating and on direct current. 


Characteristics 

The series motor is a high-speed unit, 
developing maximum power and effici- 
ency at between 5000 and 8000 rpm. As 
the motor slows down under load, it 
draws a heavier current, thereby further 
strengthening the field and increasing 
the torque. The starting torque, there- 
fore, is high, and the load can be applied 
right down to the point of stalling. The 
speed is affected by load changes, even 
of small magnitude, and by variations 
in impressed voltage. Motors can be 
wound for reversibility with either single 
or Couble pole switches. 


Speed Regulation 
To control the speed of a series motor, 


a resistance may be inserted in series 


“}— LINE LINE 


Two methods of employing resistance to 
vary the speed of series universal motors. 


with the motor or the armature may be 
shunted through a resistance. A combi- 
nation of both methods is sometimes 
used. Where the motor must operate at 
the same speed on both a.c. and d.c., a 
shunt resistance may be used to reduce 
the difference in speed obtained with 
both types of power, or the motor may 
be equipped with an in-built automatic 
governor control. 


Limitations 

The series motor must be equipped 
with a commutator, which adds to the 
cost of the motor and 1s liable to be a 
source of trouble and require servicing 
and brush replacements. The motor’s 
instability makes it unsuitable for in- 
stallations where speed changes cannot 
be allowed. Under light load, the motor 
races and may develop noise. 
Advantages 

The principal advantages are: 
1. Can operate on both a.c. and d.c. 
2. Highest starting torque of any type 
of motor of same rating. 
3. Rheostat control of speed is prac- 
ticable. 
4. Speeds up to 10,000 rpm, or even 
higher, can be obtained. 
5. High output. Good efficiency and 
high speed combined produce maximum 
output for a given frame size. 


Bodine series motors may be provided with GOVERNOR CONTROL for constant speed 


BODINE ELECTRIC COMPANY e 2256 W. OHIO ST., CHICAGO 


The Bodine Type NSE-11 
series motor gives quiet, 
reliable performance 


Bodine also 
has series 
speed-reducer 
mofors 


BODINE BUILDS OVER 3000 TYPES 
OF A-C AND D-C MOTORS 


Series motors are but one of many 
types of fractional horsepower motors 
made by Bodine. Others include split- 
phase, capacitor, shaded pole, poly- 
phase induction, and synchronous a-c 
motors, also shunt and compound 
wound d-c motors. Bodine offers more 
standard types offractional horsepower 
motors than any other manufacturer. 
Moreover, Bodine motors represent the 
highest grade materials and workman- 
ship that it is possible to put into a 
motor. Their precision-made parts in- 
sure accurate, permanent alignment 
and quiet, reliable operation. 


(Tr Ratings « 1/2000 to 1/6 Hp 
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HOW TO SPECIFY MAGNET WIRE TO MEET PRODUCT NEEDS. 


Many variations in insulations, types, etc. only confuse the uninformed. 





PRODUCT OUTPUTS AND INDUSTRY FACTS OF 1940. oe 43 


Quick, charted review of the year just past. 
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“7 DIE CASTING 
\@is NO 
CURE-ALL, BUT- 


@ As with other fabricating ma- data, appear on the tag attached to the casting. 


terials and processes, ZINC Alloy The part is finished in wrinkled enamel before 
Die Castings are not a cure-all for final assembly. The smooth as-cast surface of a ZINC 
every production problem. However, Alloy Die Casting promotes ease of finish—whether 
numerous problems, common to many metal parts an organic or electrodeposited coating is required. 


produced today, were solved when this motion If you are not thoroughly informed on the physi- 
picture projector frame* was die cast of ZINC Alloy. cal and economic advantages of ZINC Alloy Die 

To minimize assembling and machining costs, Castings, we suggest that you consult a commercial 
the projector frame was designed to be produced die caster — or write to The New Jersey Zinc 


in one piece. This entailed a complexity of shape Company, 160 Front Street, New York City. 
which could be obtained only by die casting. Also, 


as cast from a ZINC Alloy, the part is 
dimensionally accurate, insuring a snug 
fit in the projector assembly. 


*Just one of a total of 16 ZINC Alloy Die Castings in the complete projector. 


Impact strength is another important 
requirement, because of the abuse a 
motion picture projector takes in service. 
Impact figures, along with other pertinent 





The Research was done, the Alloys were developed, and most Die Castings are made with 
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With a wide variety of magnet wire 
specifications from which to choose, 
particularly with regard to insula- 
tions, the engineer-designer some- 
times feels in need of a little dis- 
interested, or at least unbiased, 
advice. Mr. Underhill, author of 
numerous articles and books and 
sponsor of “Some Do’s and Don’ts 
When Designing—In Magnet Coils” 
in our May, 1940, number is well- 
qualified to offer just such help. 


HAT SHOULD magnet wire offer? Well, 
\ X / like every other component for integration with- 

in a complete electrically-energized product 
it should meet adequately the service to be expected and 
should be so specified as to enable it to do so. All of 
which means knowing your magnet wire. Thus, the 
experienced specifier looks for characteristics permitting 
a good insulation life under service conditions, com- 
bined with easy handling in normal factory operation 
and including winding operations and electrical tests 
without injury, all consistent with appearance and cost. 
Ease of handling in operations largely is dependent upon 
the softness and cross section of the bare copper wire 
and the smoothness of the surface of the insulation. 

It is of the utmost importance that copper magnet 
wires and other conductors have the highest commercial 
electrical conductivity since a variation of | per cent 
from the recognized standard conductivity of copper 
used in magnet wire alone would mean a variation of 
substantially one million pounds of purchased copper 
required in the hundred-million-pound annual produc- 
tion of magnet wire if the wire cross sections were varied 
according to conductivity. There is a tendency to use wire 
cross sections producing the desired results, regardless of 
gage number. Stretching the copper wire reduces the 
conductance of a given length thereof, thus producing the 
equivalent of low conductivity in a coil. Since the con- 
ductivity of copper varies with temperature, and operat- 
ing temperatures usually cannot be predicted accurately 
because of variations in ambient temperature, or air- 
temperature in general (from near the lowest of that 
of northern winters to many degrees above that of the 
hottest summer days), the conductivity of the copper 
in actual service is somewhat problematical. 

Beside cotton, silk, enamel, and paper insulations 
directly applied to bare magnet wires are asbestos, glass 
fiber, and cellulose-acetate yarn and tape. Partially 
acetylated cotton fiber is used to some extent in Eng- 
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land. Numerous attempts have been made to insulate 
magnet wires with metal oxides. The all-purpose insula 
tion for magnet wires never has been attained although 
many attempts are made in many laboratories. 

Much time is required for the general adoption of a 
new insulation for magnet wires. After the product has 
been developed to a point where trial orders are ac- 
cepted, the magnet-wire manufacturer must depend to 
a great extent upon customers’ experience, both in manu- 
facturing operations and in service over extended periods, 
which the magnet-wire manufacturer is particularly 
anxious to obtain. Such information also indicates the 
held of application and the type of equipment for which 
the product is most suitable, whence the product may 
be further improved as needed. Thus comparatively new 
insulations like glass fiber, cellulose acetate yarn (rayon 
or artificial silk) and tape (cellophane), and acetylated 
fiber are not used very extensively. Enameled magnet 
wire, the most universally used magnet wire of all, went 
through the same general trial period during the early 
part of the present century. Silk-covered magnet wire 
was invented and made experimentally by Joseph Henry 
in 1828. Cotton-covered magnet wire naturally fol- 
lowed. At this writing, Nema Magnet Wire Standards 
are available only for cotton, silk, and enamel insula- 
tions in their various thicknesses. Manufacturers’ pub- 
lications cover magnet wires not standardized. 


Se affecting magnet wire in- 
sulation may be classified somewhat generally as: 


(1) Physical, (2) mechanical, (3) electrical, (4) 


YPACE factor of a coil (A) may be smaller than 
the conventional space factor of the magnet 
wire with which the coil is wound, for spacers 
require room. The conventional space factor of 
a magnet wire is based on the assumption that 
the turns are closely and squarely compacted 
A without imbedding (B). a 
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hermal, and (5) chemical, all of which are more or 
less interrelated. Thus the foregoing mechanical charac- 
teristics really belong to the physical class and the 
thermal characteristics to both the physical and chemical 
classes. They are considered in more detail below. 

|. The physical characteristics of the insulation herein 
refer to (a) thickness; (b) adherence to copper; 
(c) flexibility and extensibility; (d) hydroscopic or 
absorhent properties, and (e) porosity, as used in a 
broad sense. 

la. The thickness of the insulation determines the 
space factor of a coil which refers to the relative space 
occupied by solid copper conductor in the actual coil- 
space. The thicker the insulation, the smaller is the 
space factor which usually is expressed as a percentage 
and may be smaller than that of the magnet wire which 
the coil is wound. For example, due to the permissible 
and actual variation in thickness of insulation on a given 
magnet wire, traverses of multiple winding machines 
producing paper-section coils must be set for at least 
the maximum diameter of the insulated magnet wire. 
Paper between layers further reduces the space factor of 
a coil. It is well to allow for the maximum diameter of 
the insulated magnet wire in providing space for a coil. 
Manufacturers’ publications usually show general data 
for average conditions. 

The number of turns per square inch N/S of longi- 
tudinal cross section S of a coil is taken as being equal to 
1 /d, 2, wherein the diameter d, of the insulated magnet 


PPROXIMATE relative costs of No. 
16 (lower), No. 24 (middle), and No. 36 
(upper) AWG magnet wires with various 
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B kK FFECTS (A) upon the space factor of dia- 
4 meter ratios. Here d is the diameter of the 
round bare wire and d, is that of the insulated 
magnet wire. Related effects (B) upon the space 
factor of ratios of increase in diameters. Here is 
the increase in diameter due to insulation placed 
upon the bare copper diameter d. Note that 
whenever the increase in i is numerically equal 
to d, the space factor approximates 20 per cent. 
Effects (C) upon the space factor of various 
mil-increases in the diameters of AWG magnet 
wires. The dotted curves show the mean value 
for plain enamel and for single wraps of silk and 
of cotton, as computed from the Nema Magnet 
Wire Standards. 


wire is expressed in inches. In cases like those depicted 
in the accompanying sketch and also in random- and 
universal-wound coils, the equivalent numerical value of 


d, is equal to \/S/N. Only relatively coarse magnet 
wires have square (with rounded edges) cross sections. 
The space factors of such magnet wires are approxi- 
mately 20 per cent greater than those of corresponding 
round magnet wires whose conventional space factors 
never can exceed about 78.5 per cent, which is that for 
a round bare magnet wire. 

If d is the diameter of the round bare magnet wire 
and i is the increase in diameter due to the insulation 
thereon (often called the ‘‘mil-increase,’’ equal to twice 
the insulation thickness in mils), then the diameter of 


the insulated magnet wire is dy — d+ |. It follows 
that the conventional space factor of a round magnet 
wire is < = (7/4) (d/d,)2? = 0.785/(1 +4 


(i/d))*, whence the space factor may be determined 
from the ratio of the respective diameters or from the 
ratio of increase in diameter i to the diameter d of the 
bare round magnet wire. A graph showing the relation- 
ships between d/d, and the space factor « is shown. 
Those of i/d to the space factor « are given. The 
foregoing equation shows that whenever the increase in 
diameter i is numerically equal to the bare diameter d, 
the space factor always is 19.6 per cent, a condition 
prevailing in some of the finer sizes of magnet wire. 
Those space factors corresponding to various mil- 
increases over standard bare round magnet wire diame- 
ters due to the insulation thereon show the effect of 
mil-increase on the space factor to be relatively small 
on the coarser wires but great on the finer sizes. 

The space factor of a magnet wire, and that of an 
entire coil, is the equivalent of electrical conductivity in 
that, for a given number of turns in a fixed coil-space, the 
conductance of the coil is directly proportional to the 
space factor. Hence high space factors result in smaller 
electromagnetic devices, motors, etc., due to decreased 
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required coil-space, or more copper in the original coil- 
space with resulting greater output or with smaller heat 
losses for the same output. 

Ib. Magnet-wire insulations should provide good cov- 
erage and should adhere tightly to the copper wire under 
various conditions. Bonds or binders are employed for 
this purpose in paper-, asbestos-, and glass-fiber-insulated 


and for and silk- 


covered wires to prevent slipping of the conductor during 


magnet wires, sometimes cotton- 
winding operations, as when drawn between tight ten- 
sion blocks. It also keeps the wrapped insulations from 
spreading during winding operations, and from unwrap- 
ping when cut. 

lc. Flexibility and extensibility of the insulation are 
required so that there shall be no cracks or openings 
in the insulation when the magnet wire is bent or stretched 
under normal winding and test conditions. 

1d. Hygroscopic properties of insulation may be ob- 
jectionable in the presence of moisture, liquids, etc., 
when untreated, but an advantage when impregnants 
are to be absorbed by a textile insulation, for example. 

le. Porosity or breaks in enamel films and in other 
types of magnet-wire coverings may be objectionable in 
the presence of moisture, fumes, etc., especially in coils 
wherein the voltage between any two adjacent turns 1s 
relatively high. A very small percentage of short-cir- 
cuited turns in dc. coils may not be objectionable from 
an operating viewpoint, however. 

ABILITY TO WITHSTAND HANDLING 
ECHANICAL properties (2) of a magnet wire 
to be used depend upon the method of coil con- 

struction and the service conditions. Sudden jerks in 
winding operations sometimes cause the breakage of 
highly extensible Among the desirable 
mechanical characteristics are: (a) Abrasion resistance; 


insulations. 


y 
INSULATION ~ 
ae da. 


COPPER 





(b) impact (c) resistance ; 
(d) cushioning effects, and (e) resistance to the effects 
of vibration. 

2a. Magnet wires should resist ordinary abrasion. 


They preferably should be run over smooth sheaves in 


resistance ; compressive 


tension devices, wherein the actual rubbing occurs against 
a part of the tension device, though often run between 
two blocks rubbing directly against the insulation on the 
wire in winding operations. Textile insulations should 
not strip, bunch or fray in tension devices. Bonding to 
the copper sometimes is required to prevent them from 
doing so. 

2b. Impact resistance is important in some instances. 
Thus rather coarse magnet wires sometimes are hammered 
into place to form a compact and tightly-wound coil 
without stretching the wire. In some instances it is neces- 
sary to hammer wound coils into apparatus, as in arma- 
tures. The wire insulation must withstand such abuse 
without injury. 

2c. Compressive resistance without impact also is 
required where strong tension is employed in winding 
operations; where paper-section coils are crushed length- 
wise to flatten projecting paper against coil-ends, and 
where very low temperature may cause abnormal con- 
traction of tightly-wound turns of wire. Coils sometimes 
are placed in refrigerants. 

2d. Mechanical cushioning reduces the danger o 


se 


abrasion in service and also absorbs the expansion and 
contraction, or breathing, of a coil with temperature 
variations. Textile insulations provide such cushioning 


as one of their characteristics. 


—, 


2e. Vibration in service tends to cause abrasion o 
loose turns of magnet wire, particularly when the insula- 
tion has been weakened by too high temperature, and 
tends to disintegrate the damaged insulation in the latter 
instance. Winding under suitable tension, combined with 
proper impregnation, tends to prevent deleterious effects 
due to vibration. 

3. The electrical characteristics refer to: (a) Dielec- 
tric strength; (b) voltage at rupture, or breakdown 
voltage, and (c) insulation resistance. 

3a. The dielectric strength, as voltage at rupture 
per mil of thickness, of the insulation may be impaired 
by physical and chemical changes, especially those 
brought about through high temperature over a sufh- 
cient time-interval. 

3b. Voltage at rupture, or breakdown voltage, is 
related to dielectric strength, but a thick insulation has 
a greater breakdown voltage than a thinner insulation 


pn 


he ACTORS tending toward smaller and lighter 
Thus the effect of high temperature 
operation on coil space. 


coils. 


CLASS A INSULATION a 
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Low-temperature operation, as in refriger- 
ants, with consequent abnormal copper- 
conductivity, hence smaller amount of copper. 


tion, 
hence 
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High - temperature operation 
with correspondingly high 
heat the copper 
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PARTIAL NEMA DATA FOR MIL- 
INCREASES DUE TO INSULATION 


Mil-increases 


Insulation Gage Nos. Maximum Minimum 
COTTON 
One layer 0000-8 8 85°> max. 
11-21 5 . « 
25-35 1.5 
36-40 | 
Two layers 0000-5 16 
11-21 9.5 
25-35 8.5 
36-40 8 
SILK 
One layer 15—40 2 60°; 
Two layers 15-10 
ENAMEL 
Plain 8-9 2.6 1.6 
15 22 3 
25 1.4 0.9 
35 oy 0.4 
12 0.4 0.2 
Heavy 8 1.4 ao 
L5 3.6 2.6 
25 229 1.8 
35 iS 0.9 
A2 0.6 0.4 





Note.—The actual Nema values are given in inches. 


of the same dielectric strength. Voltage at rupture 
herein refers to rms volts. It may be impaired by abra- 
sion, nicks, and other mechanical causes, and also by 
high temperature and solvent action. 

3c. Insulation resistance generally is considered as a 
measure of moisture content, though also affected greatly 
by mild acids, etc., in some instances. 

4. The thermal characteristics of the insulation refer 
to the effects of temperature, combined with time-inter- 
val, on: (a) Physical properties; (b) mechanical prop- 
erties; (c) electrical properites; (d) to effects upon coil- 
space; (e) effects in coil manufacture and service; (f) 
permissible temperature rises in service, and (g) heat- 
conducting properties. 

4a. Among the more important physical properties 
are softening of insulation under heat, which applies 
particularly to some enamel films and impregnants, as 
melting compounds. 

4b. The mechanical properties impaired by heat are 
those in 2 above. Excessive temperature, combined 
with time-interval, are impairers of insulating materials, 
causing textile fibers, for example, to carbonize and 
crumble, especially under the effects of vibration. 

4c. The principle deleterious effect due to tempera- 
ture and time-interval is reduced dielectric strength. The 
insulation resistance may be increased by driving out 
moisture thereby, but charring reduces the insulation 
resistance and dielectric strength. ‘Temperature and 
moisture combined, however, may produce deleterious 
effects. Steam tends to disintegrate untreated glass fiber. 

4d. The effect of high-temperature operation on coil- 
space. 

4e. Excessive temperature of melting compounds used 
as impregnants may injure certain insulations, as silk, 
during coil manufacture, depending upon the time-interval 
during which the temperature persists. 





4f. The A. I. E. E. designations for insulating mate- 
rials are: 

Class O insulation, such as cotton, silk, paper, and 
similar organic materials when neither impregnated nor 
immersed in oil; the limiting hottest-spot temperature 
being given as 90 deg. C. The mean coil-temperature 
is lower. ‘The cotton on a cotton-covered magnet wire 
will, in time, char at a temperature slightly less than 120 
deg. C to such an extent as to impair the insulation. 
Silk is injured at temperatures lower than those which 
permanently will impair cotton. 

Class A insulation consists of impregnated or oil- 
immersed Class O insulation, the impregnant permitting 
a hottest-spot limiting temperature of 105 deg. C. The 
mean permissible temperature rise above 40 deg. C in coils 
is 55 deg. C or 95 deg. C maximum for the mean tem- 
perature. This class also includes enamel which is more 
heat-resistant than cotton. There is a tendency to treat 
textile insulations on magnet wires with impregnants, as 
varnish, thus transferring them to the Class A group. 
Bonding with an adhesive is not considered as impregna- 
tion. Thus a bonded Class O insulation is not a Class 
A insulation. It has been found that the Class A tem- 
perature limit may be exceeded for brief time-intervals 
without damage. 

Class B insulation consists of asbestos, glass and 
similar inorganic materials combined with binding ce- 
ment. The hottest-spot limiting temperature is 125 deg. 
C. The permissible mean temperature rise above 40 
deg. C is 75 deg. C, or 115 deg. C maximum mean 
temperature. Asbestos and glass-fiber insulations are of 
the fireproof class, but the effect of temperature upon 
the impregnant establishes the temperature limit of the 
insulation as a whole. Asbestos-insulated lifting magnets 
have become red-hot without apparent injury when acci- 
dentally left in circuit overnight. In laboratory tests, 
glass-fiber insulated coils were operated at 500 to 550 
deg. C without any apparent deterioration of the glass. 

4g. The thermal conductance of coils for continuous 
service is important. Although coils solidly-wound with 
layers of enameled wire have the better coil-wall heat- 


Continued on p. 52) 


RELATIVE CHARACTERISTICS 
OF MAGNET WIRES 


Insulation 
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Absorbent 
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*Dependent upon the solvent. **Fair between fibers. ***Less than for 


silk. 


For convenience, relative ratings are: H for high, G for good, F for fair, 
S for slight, and L for low. The relative space factors are indicated by 





numbers, 1 being the highest. 
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1940 BROUGHT SHARP GAINS 


Although not extending generally to all industries the remarkable increases 
in product output which came along in 1940 were sufficiently widespread to 























1 raise most of those indexes brought forward each year by ELECTRICAL 

| NEW ORDERS MANUFACTURING, in this annual January review, quite sharply indeed. As 
ELECTRICAL GOODS in 1939, it was last quarter influences that most strongly affected the record 
(Millions of Dollars) of the year. 
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With a spectac- 
ular 65 per cent 
increase over 
eee SALES OF ELECTRIC POWER 
or electrica 

goods (Dept. of (Billions of kw.-hr.) 


Commerce) KW-HR. 
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an increase of 
11.3 per cent. 30 
Output for the 20 
year rose to 
117,500,000,000 10 
; kw.-hr. (EEI). 
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1933 1934 1935 1936 1937 1938 1939 1940 
Electrical industry products showed excellent, if not uni- generater erders received (Nema) up 57 per cent, trans- 
form, gains. Thus, large appliance sales (refrigerators, mission and distribution equipment index (Nema) up 32.8 
washing machines, ranges, etc.) (El. Mfg.) up 14.4 per _ per cent, reflecting the power needs of industry and in- 





; cent. Small appliance sales (irons, toasters, fans, etc.) creased facilities provided to supply them. Once again, 
(El. Mfg.) up 15 per cent. Machine tool orders, as indi- therefore, a broad forward movement with notable empha- 
cated in the chart on p. 46, up 34.5 per cent. Motor and sis upon heavy industry goods and facilities. 
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STRONG UPTREND 








OIL BURNERS AND STOKERS 
(Thousands of Units) 
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Small domestic type mechanical stoker sales (Dept. 
of Commerce) resumed their improved rate of gain 
over that of oil burner sales (Dept. of Commerce). 
Stokers 140,000, up 55 per cent; oil burners 270,000, 


up 25 per cent. Both well over previous figures. 


WELDING SET ORDERS RECEIVED 
(Thousands of Units) 











1934 1935 1936 1937. 1938 1939 1940 


Industry demands for this type of production facility 

brought the remarkable increase of 75 per cent over 

1939 and a total of 15,400 units. Last year the total 
was 8,700 (Nema). 


Employment and payrolls for the electrical equip- 

ment industry (Bureau of Labor Statistics) showed 

a continuation of the trend previously evidenced 

with employme nt rising by 20 per cent while pay- 

rolls rose 32.4 per cent. Index for 1940 of employ- 
ment 108. Index for payrolls 126. 





BROADLY REFLECTEL 


EFLECTING, in no uncertain manner, the importance that 
R electrical ways bear to every major functioning of modem 

industry the result of many defense orders and correspond- 
ing general industrial needs led in 1940 to broad upswings in every 
index and business barometer related to electrical goods. Many new 
all-time highs were established for output and this was done very 
How long 
that pace can be maintained without such increases is questionable 


largely without increased plant investment or facilities. 


and as 1940 closed, many expansions of plants and facilities were 
well under way even to the point in the machine tool group of direct 
cash loans from the government for the expansion of production 
facilities to speed defense plans. 


REFRIGERATORS, WASHERS AND CLEANERS 
(Millions of Units) 


VACUUM CLEANERS 


1933 1934 1935 1936 1937 1938 1939 1940 


Refrigerator sales (Nema) swept to new highs, top- 
ping 1937, with a total of 2,700,000 units thus better- 
ing the 1939 total by 36 per cent. Washing machine 
shipments (Amer. Washer and Ironer Mfrs. Assn.) 
1,610,000 units as compared with 1,430,000 units 
last year, up 13 per cent. Vacuum cleaner sales 
Vacuum Cleaner Mfrs. Assn.) 1,790,000 units, gain 
of 25.4 per cent over 1939. 


ELECTRICAL EQUIPMENT BUILDING 
(1923-25 = 100) 
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TED] IN ALL ELECTRICAL PRODUCT GROUPS 












—_— Even in the relatively cold and factual statistics of the year just INCANDESCENT LAMPS 
i past there are evident some things that every executive is learning to Millions of Units 
poe be among his major problems. Shortages of labor, lack of skilled ( ) 
— workers; over-burdened production plant, what to do about it? And 
sdb closely related to those things the same problem of more-nearly- 
ny new j saturated markets with the defense aftermath as a sustained perplexity 
ve mare for the more thoughtful. 
ne long } What of 1941? It is hard to see what can prevent the wheels 
tionable of industry from turning faster and faster in the months just ahead. 
- were Somehow, in some way, that will be sustainedly accomplished. Old 
f direct peaks in production and in the indexes reflective of them should 
>duction follow to new high levels during 1941. 
| 
1933 1934 1935 1936 1937 1938 (939 1940 
i alt i ala ; a Less spectacularly than other products the sales of 
aS j RANGES, WATER HEATERS AND IRONERS large incandescent lamps advanced by 5 per cent 
, (Thousands of Units) over the 1939 total to 562,000,000 units. Still con- 
siderably below the 1937 peak. 
} 
* 
. 
RADIO SETS 
(Millions of Units) 
1933 1934 1935 1936 1937 1938 1939 (940 
1940 . 
Heavy duty appliances based upon the development 
of heat showed good gains. Range sales (Nema) up 
26.2 per cent, close to the 1937 high. Lroners (Amer. 
Washer and Ironer Mfrs. Assn.) up 29 per cent to 
148,000 but still well below the 1936 and 1937 totals. 
Water heater sales, tank type only, (Nema) up 17 
per cent to 94,500. 
1933 1934 1935 1936 1937 1938 1939 1940 
Here, too, less spectacular advances were shown. 
Totaling 11,500,000 units in 1940 against 10,800,000 
RADIO FABRICATION in 1939, the advance was but 6.5 per cent. How- 
’ ; 1 ever, in view of the near-saturation achieved in this 
(1923-25 = 100) product group, the showing is certainly a good one. 
¢ 
, 
Here, too, employment and payrolls show a diver- 
gency in rates of increase. Index of radio products 
employment (Bureau of Labor Statistics) up 14.8 
per cent while corresponding payrolls (Bureau of 
Labor Statistics) up 22.4 per cent. 
1940 1933 1934 1935 1936 1937 1938 1939 1940 
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These two closely related indexes reflect defense and 
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heavy industry progress. 
(Amer. 


Steel ingot production 
Iron & Steel Inst.) up 27.5 per cent over 
1939. Machine tools (Natl. Machine Tool Bldrs. 
Assn.) up 34.5 per cent. Comparisons with years 
prior to 1939 are not possible for the latter because 
of complete change in basis of compiling data 
adopted by this industry association. 


Reflecting the slug- 
gishness of certain 
branches of indus- 
try to correspond 
closely with the de- 
fense-inspired spurt 
of late 1940, the 
general business in- 
dex (El. Mfg.) rose 
but 9 per cent over 
that established as 
percentage of esti- 
mated normal in 


General indexes of all-industry 
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manufacturing activities dis- 
Thus, manu- 


played tendencies to be observed in special groups. 
facturing production (Federal Reserve Board) up 13.3 per cent to 


| 1939. 
25 | 
1933 1934 1935 1936 1937 1938 1939 1940 
CONSTRUCTION 
(Sq. Ft. of Floor Space) (Millions) 
700 99 5 
[272.5 
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Already high in 


1939, building con- 
struction (F. W. 
Dodge Corp.) con- 
tinued its sharp rise 
by improving 29 per 
cent over the totals 


for last year. 


Contra-seasonally 
rising in the last few 
weeks of 1940, 
freight car loadings 
(Federal Reserve 
Board) established 
a yearly index fig- 
ure of 76.8, up 8.9 
per cent from 1939, 
but for the year 
below 1937’s peak. 


Automobile pro- 
duction (Federal 
Reserve Board) im- 
proved very sharply 
indeed as 1940 drew 
to a close although 
the total improve- 
ment over 1939 rep- 
resented an increase 
of 21 per cent. In- 
dex at 114 is thus 
below some previ- 
ous years although 
current rate of pro- 
duction is extraor- 
dinarily high. 
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NTERIOR of the 
switch panel (A) 
# on the rear of the 
} upright shows com- 
pact but accessible 
locating of switches 
and relays. 
tailed close-up (B) 
of the main hori- 
zontal head 
rail with the three- 
spindle vertical 
head motor. 
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T-Slot Miller Production Speeded 
By Co-Ordinated Controls 


ments, from the engineering-design viewpoint, 
is the stress placed on production capacity. 
This emphasis, in our field, is reflected in the demands 
made on machine tool manufacturers for machinery 


MI NOTABLE of current industrial develop- 


which will enable private industrial enterprise to cope 
with its production problems. Thus, machine tool men 
must improve their own production rates to satisfy the 
needs of industrial expansion as a whole. Such was the 
starting point in our program for several newly-designed, 
special production machine tools. 

For example, our completely new T-Slot Production 
Milling Machine, used to mill the T-Slots in cast iron 
milling machine tables is literally a machine to produce 
machines and offered an important opportunity for in- 
dustry speed-up accomplishment. 

To understand what this T-Slotting machine means 


Along with all other makers of heavy 
duty machines, Kearney & Trecker 
are alert to opportunities to speed-up 
output. This T-slot production miller, 
being a machine to produce other ma- 
chines offered a true key-point for 
action. So, co-ordinated controls of 
five separate’ electrically-operated 
power units, skillfully specified and 
arranged for the job to be done, 
helped to bring the desired results to 
accomplishment. 
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BY KURT RIEDEL 
ENGINEER 
KEARNEY & TRECKER CORP. 


on behalf of increased production, it may be helpful to 
review that work for which it was designed and to in- 
dicate how this work was done before the T-Slotting 
Machine was built. All milling machine tables require 
T-Slots, some in different quantities and others in dif- 
ferent positions, for the purpose of lining up and holding 
down necessary fixtures and tools securing the work 
piece. These tables are manufactured in various sizes 
from solid piece castings. The tables used on all knee- 
type millers and on the smaller bed-type machines have 
three T-slots on top of the table with another and smaller 
T-slot on the front of the table. The latter, on automatic 
manufacturing machines, have two small T-slots in 
front. The larger bed type machine tables have from 
three to five I-slots on the top surface. 

The sequence of normal machining operations in the 
production of milling machine tables is as follows: 
(1) Rough machine bottom and dovetail, (2) Rough 
both sides and top, (3) Rough both ends, (4) Semi- 
finish bottom and dovetail, (5) Semi-finish sides and 
top, (6) Semi-finish both ends, (7) Machine T-slots 
and trip dog slots, (8) Drill and tap out all holes, 
(9) Finish machine T-slots to size, and finally, (10) the 
series of grinding operations on the bottom, top and 
sides of the table. In this slotting sequence, the T-slot- 
ting operation was a planer job and had to be divided 
into several operations as shown in the accompanying 
sketch. The first operation was to machine three slots 









Trecker production milling 
have been coordinated. 





on top of the table with three slotting tools. The second 
operation was to machine the undercut of the T-slots 
with three left hand offset tools, and the third operation, 


machine with three right hand tools for the undercut. 
REDUCING SET-UP TIME 


ORMERLY each of these slotting operations re- 
quired a separate setup. The setup time thus con- 
sumed represented a large item in the manufacturing cost. 
Where previously six separate operations were necessary 
to machine T|-slots in tables, now it is possible with this 
new production T-slot milling machine to do the same 
work in a single setup. The size of the slots vary. Those 
on the top of smaller tables are 11444 in. wide and 
114 in. deep. Those on larger tables on the top are 
13/4 in. wide and 15¢ in. deep. The T-slots in front 
of the tables are all the same—*%,, in. wide and 
134 in. deep. Slots on top of the tables must be held 
accurately to size, required tolerances in width being 
10.000 to —0.0002. The finishing operation for the 
top slots now is done on the same J-slot production 
milling machine with three 8 in. diameter tungsten car- 
bide side-milling cutters, and to break all sharp corners, 
these are followed by three form end mill cutters to 
complete all T-slot operations. 

Now as to the design and construction of the machine 
itself. This special T-slot production milling machine 
is of bed type design, having a table 24 in. wide, and 
is capable of milling 120 in. long T-slots. On this table 
the holding fixture is mounted, consisting of three sepa- 
rate quick-clamping units which are adjustable for all 
lengths and widths of milling machine tables. The dove- 
tail part of the milling machine table is used for locating 
and clamping the fixture. 


FOR AUTOMATIC OPERATIONS 


OCATED on the right side of the machine is a 

small electric hoist which loads and unloads the 
table. After the table has been loaded and clamped in 
the fixtures, all that is required to set the machine in 
automatic operation is to push the master control start- 
ing button. After completion of the cycle, the table is un- 
loaded from the other side of the machine. All T-slot 
operations are thus completed at a single setup. 

The bed of this machine is a one piece casting, 351 
in. long and 25 in. wide, of heavy box section type 
construction. In the center of the bed, a chamber is 
located, holding the oil for lubrication and hydraulic 
operation of the table and receiving the drive saddle unit. 
On the front of the bed an oil sight-gauge is provided 
to watch the oil level. On the bottom, around the bed, 
pockets are located for leveling and holding down bolts. 
In the back of the bed, next to the rear upright, the 
motor is flanged for driving the saddle drive power unit. 
This motor is a 714 hp. 1750 rpm. totally enclosed, 
fan cooled flange type motor. In front of the bed, to 
the left of the front upright, the feed change pick off 
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gear box is placed, which is connected through cross 
shafts to the saddle. 

To the right of the front upright a shifter lever bracket 
is bolted and next to this, within easy reach of the 
operator, is the push button contro] panel. Opposite the 
front push button panel a smaller panel with only a start 
and stop button is located for dual control of the ma- 
chine. The saddle is a compact unit by itself, with all 
table screw drive gears, clutch and automatic trip mech- 
anism, and also the lubrication and hydraulic pump built 
in. The ways of the bed are automatically lubricated. 

Another new feature on this T-slot miller is the pro- 
tection of the bed ways from chips and dust by blued 
steel strips as wide as the ways on both sides of the 
bed. These strips are fastened to both ends of the table. 
The way covers slide over large rollers held in brackets 
on the ends of the bed, and the steel band then slides 
over another roller on the inside of the bed. This roller 
is mounted on a shaft which moves on roller bearings 
on tracks. The roller shafts, one of which is on each 
side of the bed, are tied together with a steel cable and 
heavy springs to keep the steel bands under tension. 
The other ends of the steel strips are tied to an adjustable 
bolt on the inside of the bed. The table of this ma- 
chine holds the climb cut table screw which is mounted 
on anti-friction bearings in brackets fastened on the ends 
of the table. The table itself is of heavy construction 
to prevent warping. 

A horizontal heavy duty spindle head with built-in 
quick change spindle speed box assures rapid changing 
of spindle speeds indicated by a large dial. An oil pump 
mounted on a constant speed shaft inside the gear hous- 
ing provides lubrication of all gears and bearings. The 
spindle is mounted on anti-friction bearings in a heavy 
quill, permitting the spindle to be adjusted horizontally. 
Heavy quill clamps hold the quill rigidly in the housing. 
This horizontal head is driven by a 15 hp. 1750 rpm. 
totally enclosed, fan cooled motor built integral with 
the spindle and is therefore, one unit. This horizontal 
spindle unit is mounted with square gibbing construction 
on a heavy cast iron rear upright. On top of the up- 
right is a cap carrying two sprocket shafts and mounted 
on roller bearings to hold a counterweight connected 
through two chains with this horizontal unit. A cross 
rail of heavy construction is tied to the horizontal unit 
and is also bolted to a saddle on the front upright. 

On the rail, a three-spindle vertical unit is held with 
square gibbing construction. The horizontal unit and rail 
are adjustable as a whole unit vertically from the front 
upright. One vertical screw, held in each upright, is 
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connected with worm and wheel and with a large dial 
on the front upright for quick reading of vertical hand 
adjustment. The three-spindle vertical head on the rail 
is bolted to a cross slide, this whole unit being adjustable 
across the rail. The vertical head can be removed 
quickly from the cross slide to be replaced by other 
three-spindle heads with a different center distance. To 
compensate for cutter wear between the horizontal cut- 
ters and the end mill cutters mounted in this three-spindle 
vertical head, a vertical movement of about | in. is pos- 
sible of this head on the cross slide. The cross slide 
carries a 3 hp. 1750 rpm. totally enclosed, fan cooled 
flange-type motor’ which is mounted integrally with the 
vertical spindles. 

The three spindles are driven by spiral gears to assure 
smooth running. Ihe cross adjustment screw is held in 
front of the rail and the dial on the outside permits a 
fine setting of this unit. The unit is provided with four 
clamping bolts to lock it after positioning. The heavy 
arbor in the horizontal spindle is held rigid by three 
arbor supports mounted on the bottom of the rail, and 
can be moved to any position along the rail. The high 
speed steel end mill cutters are held in the spindles with 
draw-in bolts and are driven by a key. 

On the inside of the rear upright another three-spindle 
head is mounted which takes care of the T-slots in the 
front of the tables. This three-spindle side head con- 
sists of two horizontal spindles and one vertical spindle, 
all driven by one 3 hp. 1750 rpm. rolled, shell type, 
fan cooled motor built integral with the horizontal 
spindles on the back of head. The vertical spindle drives 
a large slotting side mill cutter on an arbor and is held 
by an arbor support. The two horizontal spindles drive 
the small high speed steel T-slotting cutters. The hori- 
zontal spindles are mounted in a quill which permits 
horizontal adjustment to compensate for cutter wear ad- 
justment between the large slotting cutter and the T-slot 
cutters. This three spindle head is carried on the bot- 
tom of a long shelf-type vertical slide. Dovetail mount- 
ing enables this head to be adjusted across the slide. 
The lower dial on the vertical slide is for accurate set- 
ting of the head in horizontal position. The upper dial 
is for accurate setting of the whole unit in vertical posi- 
tion. Bolts are provided for clamping the slide and head 
in position. All shafts and gears are mounted on anti- 








friction bearings and the whole unit is counter balanced 
to assure easy vertical movement. 

A notably important feature on this machine is the 
chip disposal unit mounted beside the machine. The chips 
on this job accumulate so fast that the T-slot end milling 
cutters could not possibly stand up very long without 
breaking. To prevent this cutter breakage, a large suc- 
tion fan with a velocity of 1800 ft. per min. removes the 
chips from the slots. This is accomplished with suction 
nozzles mounted behind each horizontal and _ vertical 
cutter. [Those nozzles are carried in a manifold held on 
each unit and connected with a flexible hose to the 
main suction pipe, which carries the chips to the large 
collector tank next to the machine. As the heavy chips 
drop to the floor of the first tank, the air, filled with 
dust, is sucked to the second tank and cleaned through 
several vacuum bags. This clean air will then be re- 
turned through a pipe to the shop. The suction fan is 
driven by a 5 hp. 3300 rpm. motor mounted right in the 
fan. Both tanks are provided with a trap door on the 
bottom for removing the collected chips. It should be 
noticed that by removing the chips from the slots, all 
cutters can be kept cool to a considerable degree. 


FULLY CO-ORDINATED CONTROLS 


UTSTANDING, perhaps, in the engineering- 

design of this I-slot production milling machine 
is the integration and, of course, co-ordination of five 
separate electrically driven power units within the job. 
Because of this power arrangement, it was necessary that 
many electric controls for the safe performance of the 
whole machine be included. These controls have been 
so designed that it is possible to cut out one or the other 
unit if necessary to use this machine for other types of 
work than that mentioned. 

The electrical system for this machine has been kept 
comparatively simple. In back of the main upright a 
large pocket is provided to hold all switches on a panel 
closed in by a door mounted on hinges. From here, all 
wires run to motor push button panels and switches 
inside of the machine. The push button panel altogether 
has twelve such buttons, one master push button each 
for start and stop, and another start and stop push 
button for each individual motor. Stop buttons are 
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painted red to attract attention in an emergency. All 
motors are controlled by the master control push button. 

The sequence of electrical operations is as follows: 
The master switch must be closed before any of the other 
switches will function. After closing the master switch, 
all the other switches are alive and the table feed motor 
will run in rapid traverse gear but will not run in feed 


gear. Then after closing all spindle and fan motor 
switches, the table can be operated in either feed or 


SPECIFYING MAGNET WIRE 
Continued from p. 44 


random-wound and_ paper-section coils 
wound with the same kind and size of wire do not con- 
duct heat so well. The thermal conductivity of untreated 
cotton is substantially double that of untreated silk but, 
since the thickness of one layer of the former is sub- 
stantially double that of the latter, one layer of un- 
treated silk has substantially the same thermal conduc- 
tance as one layer of untreated cotton. Impregnation of 
fibrous insulations improves their heat-conductance. 

5. Chemical effects of insulation refer to: (a) Chem- 
icals contained in the insulation and (b) resistance to 
impregnating solvents. 


conductance, 


5a. Cotton-covered magnet wires to be immersed in 
refrigerants must have the salts removed from the yarn, 
which then is called “‘purified cotton.’’ Asbestos and 
glass fibers must be soda-free before being applied to 
magnet wires in the form of yarn. On the subject of 
copper corrosion due to chemicals in insulation Stephens 
and Gerenbeck state: “Copper corrosion is a serious 
problem in electrical equipment which uses very fine wires 
carrying a potential, the outstanding examples being vari- 
ous types of coils used in radio and ignition systems.” 
Such wires separate in time, thus rendering the coil use- 
less. This article, based upon many tests, shows what 
insulating materials in contact with copper produce the 
foregoing effects through electrolytic action. 

5b. Solvent action, particularly of the solvents used in 
impregnants, may cause softening of enamel films unless 
the proper kind of solvent is employed in coil manufac- 
ture and is thoroughly expelled during baking. 


50 


Theo. Trecker, Jr., 
Boehmer, Designing Engineer Kurt Riedel (the 
author) aad Chief Draftsman Ralph E 


LANNING 
Chief 


the job. kn the usual order; 
Engineer J. B. Armitage, President 
Electrical Engineer Dan 


). Saving, 


rapid traverse. After the table is in rapid traverse mo- 
tion, it will automatically go into feed motion after re- 
leasing the rapid traverse lever; but, the table can be 
operated directly in feed motion when the spindles and 
fan motors are running by merely pushing the feed but- 
ton control. 

On the switch panel in the rear upright a smaller 
switch panel is provided for changing the direction of 
rotation or shutting off any or all spindle drive motors. 
The overload protection on all spindle drive motors is 
so arranged that the entire machine will stop running if 
any one of the spindles becomes overloaded. 

Another feature on this machine is the foolproof 
electrical connection of the suction fan motor. The table 
cannot be put into feed motion until the suction fan motor 
is in operation, to avoid jamming the chips in the cut- 
ter. An inching button is provided on the main hori- 
zontal head to facilitate shifting of the quick change 
spindle speed gears. 


AGNET WIRE manufacturers profitably may 

be consulted regarding specific characteristics of 
their magnet wires, in case of any doubt, since the prod- 
ucts of different manufacturers may vary somewhat, es- 
pecially in magnet wires not yet standardized. As an 
example, enameled wire also is made with a film having 
a thickness intermediate between that of standardized 
plain enamel and heavy enamel for producing random- 
wound coils at reduced production costs. 

For single layers, the general order of thickness of 
insulation for magnet wires, beginning with the least, 
hence with the greater space factor, is: Plain enamel, 
heavy enamel, artificial silk, natural silk, paper tape, cot- 
ton, and glass fiber, with asbestos substantially that for 
two layers of cotton. This order may require revision in 
some instances, in one of which glass fiber should pre- 
cede cotton. For further details, see Nema (or ASA) 
Magnet Wire Standards and manufacturers’ publica- 
tions. 

The enamel on enameled wires possesses the better 
dielectric properties of any of the commercial magnet 
wires. Cotton, silk, paper and other insulations often 
are placed over enameled wire to combine their various 
desirable characteristics. Certain other magnet wires, as 
asbestos- and _glass-fiber-insulated magnet wires, have 
impregnated insulations. 

The proper impregnation of insulations and coils as a 
whole with insulating varnishes and compounds makes 
the magnet wire more resistant to moisture and increases 
the dielectric strength and breakdown voltage, insulation 
resistance, abrasion resistance, heat-conductance, and 
other properties. The turns of enameled and of glass- 
insulated magnet wire may be bonded together in coils 
by impregnants. 


(Continued on p. 78) 
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Not One Big Job, 
But Two, For Industry 
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For no very good reason, man continues to measure and 
evaluate his activities in terms of years. The seasons still 
rule. Actually, years are poor yardsticks upon which to 
measure accomplishment. Much may happen in a matter 
of moments; little that is noteworthy may occur in a decade. 
So, when our good friends in industry ask, ‘““What may one 
foresee as lying ahead during 1941?’’, we wonder if it would 
not be much more logical to try to determine what will come 
to pass within an interval limited by this or that known 
existing condition or influence. Thus, ‘“‘as long as we must 
anticipate heavy and increasing taxes”’ or ‘‘during the con- 
tinuance of a socio-political era’’ or ‘‘while the horror of 
aggression stalks the furthest corners of the earth.” 

What of 1941? Well, one thing may be assumed with 
relative certainty. That is, a considerable and continuing 
increase in that ‘‘freezing’’ process which tends to limit the 
undertaking of new activities by men and industries. 

Busy times; but no boom. Scarcity of skilled labor; but 
continuing unemployment. Cheap money; but no venture 
capital or returns for it. Last great refuge of free men; but 
virtual regimentation to meet the dominated efforts of those 
not free. So, if you must have it by years, one of great 
activity to a measure corresponding with that which was 
once called Profitless Prosperity. 


Of course, you will not feel that America will long accept 
that situation. Neither do we. The important thing is that 
it will be temporary and, even more significant, there will be 
a different era to follow. Now is the time when men and 
industry must prepare to meet those days when current 
subversive influences have passed or lessened. Now is the 
time to plan wholeheartedly upon development work, 
facilities and product programs which will enable one’s 
own organization to meet the intense competition of a post- 
defensive-program future at the same time that one does 
all that is possible to do in the name of and on behalf of 
defense itself. Product development should go on. New 
materials and parts should be eagerly sought for what they 
can mean and do. 

We are today building a future quite as definitely as we 
are endeavoring to safeguard the present. The present will 
mean nothing unless the future is thus safeguarded. Today’s 
world war was won in 1914-18 and lost in the years which 
followed. Our defense efforts will lead nowhere unless we 
win this crisis and the years which are to follow, too. 


UBJECT a product and its motor to adverse con- 
ditions of operation which the engineer-designer 
may have failed to anticipate adequately and 
trouble for maker, dealer, goods and customer is likely 
to result. The obvious answer to that is know your 
product, its fields of use and abuse, its specification de- 
tails and the character of these component parts and 
materials * available that the results may be as desired. 
If a motor is specified which has been designed and 
built to overcome definite adversities, satisfactory results 
usually follow. It is far better, however, to have a clear 
understanding of the conditions to be faced and of the 
characteristics of the motor itself. Thus the engineer- 
designer should know fully the conditions under which 
his product will be called upon to operate and to make 
these requirements clear to the motor manufacturer when 
placing the order. What, then, may be expected from 
the standard general-purpose motor and under what con- 
ditions will special-purpose motors be needed ? 
General-purpose motors are of 200 hp., or 
less, of a speed of 450 rpm., or over, and designed for 
use without restriction to any particular application. Any 


* See also “Assembly Parts to Meet Adverse Operating Con- 
EvectricAL MANUFACTURING, December 1940 


ditions,” 







Dependable, long-lived and abuse-re- 
sistant as the familiar, general pur- 
pose motor may be, there are products 
which call for special performance 


characteristics. Moisture, dust, alka- 


lies, acids, heat and abrasive or ex- 


motor designed for particular application, where the re- 
quirements are known to differ from those which are 
met with the general-purpose motor, is classed as a spe- 
cial-purpose machine. 

General-purpose motors, as manufactured in accord- 
ance with the motor standards established by the Na- 
tional Electrical Manufacturers Association (Nema), 
have certain fixed characteristics which, when compared 
with the operating conditions that are to obtain in any 
particular case, will enable the product maker to decide 
whether such a motor will meet his requirements or 
whether a special-purpose motor must be selected. Gen- 
eral-purpose motors will carry full rated load continu- 
ously with a temperature rise in the windings of not over 
40 deg. C. (72 deg. F.) above the surrounding room 
temperature when the room, or ambient, temperature does 
not exceed 40 deg. C. (104 deg. F.). The ultimate 
temperature therefore at which a general-purpose motor 
may be considered suitable is the 40 deg. rise added to 
the 40 deg. of room temperature which equals 80 deg. 
C. (176 deg. F.). Recent revisions of Nema stand- 
ards offer some use of a 50 deg. C. rise although primary 
still a 40 deg. rise basis. 

General-purpose motors are of the self-ventilated type 
having no restriction to ventilation other than that neces- 
sitated by mechanical construction. If, therefore, it is 
known that the motor must operate under conditions 


kK NCLOSED motors may be fan-cooled (A), 





Motors That Will Defeat 


the 


4 fan being connected directly on the motor 
shaft (B) or without fan as in this loom motor (C 
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and in this ribbed-end shield development (D). 









plosive atmospheres are some of the 
adversities which may be encountered. 
Once again, looking ahead to the con- 
ditions under which a product is to be 
used means satisfied customers and 
enhanced product reputation. 


which may be identified as adverse, some type of motor, 
or motor protection, must be selected which will be capa- 
ble of meeting such conditions. 

Before making selection of a special-purpose motor, 
however, careful consideration should be given to the 
latest types of general-purpose motors as they are now 
being produced by the leading manufacturers. The 
latest improvements that have been made in such motors 
have widely increased their ability to meet certain ad- 
verse conditions without involving the extra expense of 
special construction. The use in these motors of a re- 
cently developed insulation, composed of synthetic resin 
film, enables the windings to be made without the con- 
ventional cotton or silk coverings and at the same time 
provides an insulation that is particularly resistant to 
abrasion, heat aging and, to a degree, chemical attack. 
In addition to the protection afforded by the resinous 
coating of the wire, the completed windings are given a 
covering of resinous varnish and a coating of synthetic 
material that is resistant to oil, kerosene, gasoline, mild 
acid, alkalies and salt spray. ‘This triple protection of 
the windings provides a machine that will meet many of 
the adverse conditions of operation without recourse to 
special construction. 

The frames of the latest types of general-purpose mo- 
tors have also been modified by the use of cast iron bodies 
with end shields which provide ample ventilation from 
openings below the center line and thus provide a degree 
of dirt, drip and splash protection. When it is found 


the that these general-purpose motors do not provide ample 


motor 
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Adverse Operating Conditions 


protection for operating under the specific adverse con- 
ditions of application it is then necessary to give consid- 
eration to special-purpose motors which are available in 
a wide variety of types and suited to practically all con- 
ditions that may be considered adverse. 


DEFINING ADVERSE CONDITIONS 


OST COMMON of adverse conditions under 
which a motor may be called upon to operate are 

those of excessive temperatures, excessive moisture, and 
the presence of oil, vapors or fumes in the atmosphere 
as well as adversities due to rain, sleet, salt air and snow 





4. XPLOSION-PROOF designs are the virtual 

4 ultimate in their resistance to adverse 

atmospheric conditions. .A—Direct current job, 

B—Alternating current form. C—This one. 
for aircraft service, is fan-cooled. 
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MOTOR 


ADVERSE 
CONDITION 


Foreign 
Substances 


Moisture 
Water 
Steam 
Oil 


Excessive 
Temperature 


Chemical 
Service 


Dust and 


Dirt 


Out-of-door 
Service 


Explosive Fumes 
Class I, Group D 


PROTECTION FOR ADVERSE OPERATING CONDITIONS 
PROTECTIVE FEATURE 


ELECTRICAL 


Special Class A 
Insulation 


( ‘lass B 
Insulation 


Special Insulations 
Resistant to Specific 
Chemical Conditions 


Special Class A 
Insulation 


MECHANICAL _ 


Protected Frames | 
Semi-protected Frames 
Totally-enclosed Frames | 


Drip-proof Frames 
Splash-proof Frames 
Water-proof Frames 
Submersible Frames 


Self-ventilated Frames 
Separately-ventilated 
Frames 

Cast Iron Frames 
Totally-enclosed, Fan- 
cooled Frames 
Totally-enclosed Frames 
Totally-enclosed, Fan- 
cooled Frames 


Drip-proof Frames 
Splash-proof Frames 
Water-proof Frames 
Totally-enclosed Frames 


Explosion-proof Frames 


SOME TYPICAL PRODUCTS 


Boring Mills 

Drills 

Lathes 

Milling Machines 
Bottle Fillers 

Bottle Washers 
Brewing Machinery 
Creamery Equipment 
Dairy Equipment 


Annealing Furnaces 


Baking Ovens 
Boiler Rooms 


Blowers 
Centrifuges 
Compressors 
Brick Plants 
Cement Mills 
Coal Crushers 
Conveyors 
onstruction 
Machinery 
Conveyors 
Excavation Pumps 
Dry Cleaning Shops 
Gasoline Handling 
Lacquering Booths 
Oil Tankers 
Oil Well Drills 


Paper Cutters 
Planers 

Screw Machines 
Shapers 

Dough Mixers 
Laundry Extractors 
Laundry Washers 
Pumps 

Sludge Conveyors 
Engine Rooms 
Furnace Chargers 


Stokers 


Extractors 

Fans 

Mixers 

Coal Handling Machinery 
Flour Mills 

Stone Crushers 
Woodworking Machinery 
Fans 

Farm Machinery 

Pumps 


Oil Well Pumps 
Paint Shops 
Petroleum Pumps 
Refineries 

Tank Agitators 


which will be encountered in out-of-door installations. 
Also there is frequently needed protection against con- 
ditions of installation which might subject the machine to 
mechanical damage. Protection against these various 
adverse conditions is provided by modifications of the 
standard general-purpose machines which may be con- 
sidered as electrical or mechanical. 

Electrical Protection is that given to the wind- 
ings and other current-carrying parts and depends largely 
upon the character of the insulation that is applied. The 
various insulating materials are classified as Class A and 
B respectively.* Class A insulation consists of cotton, 
silk, paper and similar organic materials when impreg- 
nated or immersed in oil. It is also applied to enamel 
when applied to the conductors. Class B insulation con- 


*See also “Up to Date in Cellulose Insulation,” November 


1940 and “Why Glass-Insulated Motors?” June 1939. 


wT MPLEST of non-general purpose forms are 
/ the (A) protected and (B and C) splash-proof 
types. As indicated in the accompanying text 
these are designed to withstand but relatively 
insignificant increments of adversity. 


sists of mica, asbestos and similar inorganic materials, 
in built-up form combined with binding cement. Class 
A insulation only is employed in general-purpose motors, 
while insulations of the same class may often be used in 
special-purpose motors by the application of impregna- 
tion of a specific type suited to meet special conditions. 
The use of Class B insulation is largely used for pro- 
tection against many conditions which may be termed as 
strongly adverse but the use of this insulation places the 
motor in the special-purpose class. 

As previously pointed out, the windings of general- 
purpose motors are designed for successful operation un- 
der an ultimate temperature of 80 deg. C. but the in- 
sulation of such motors should not be relied upon to stand 
greater, although the windings of some of the latest de- 
signs are capable of so doing. A high temperature in 
the windings may be caused either by heavy currents 
flowing through the conductors or by excessive ambient 
temperatures. Since practically all motors are now pro- 
vided with thermal overload protection, overheating from 
excessive current in the wires is of much less frequent 


Continued on p. 74 


ELECTRICAL MANUFACTURING 


x 
= 

* 
i 2 


. wed 2 Rie OS 2s a os 
: “ Gone. ADF > % yew og * 
> . 7 : 


>. 
+ 


te 
See: 


= 42 


sgt 72GL 


ateF 
ei 


2° 


aa 


wr 


Sere 


es. 
7 bam, - 
Ngee <9 
ae 


Lars 


VESETSS 


Se. 


+a, 
: raat Acs. 
i 
5 


ane pe 
ALY ‘ 
at Nae 
Ate ateut 
he iy Pag 
ia Whewne eh 
. by 
a wy 


4 
ithe 





meters 20 
pra nto my 
Vg tattes 
4398 ce 


@ Straight Bevel Gear Generator (No. 24) of the Gleason Works. Entirely new 
overall design arranged for efficient, large or small volume production. Simple in 
set-up and operation, the objective has been to place the burden of satisfactory 
results upon the machine, rather than upon the operator. 


@ Tool relieving mechanism is positive and quiet. Cuts on either forward or back 
stroke. Heavier cuts than heretofore obtainable with this type machine. 


ae 


@ Relative rolling motion of the work and the tool-carrying cradle automatically 
generates the correct tooth shape. 


5 


vas 


@ Main drive is a 7% hp. motor, 2 hp. drive for hydraulic-lubricating and 
coolant pumps. 


et Beep 
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@ Interlocked controls and three push button stations. Electrical supervision of 
lubrication pressure and automatic cycling. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 
make the most of technical progress. 


Built to cover standard broadcasts from 540 to 1720 kc. 
and full short-wave range from 2.3 to 22 megacycles, and 
to cover unusually distant broadcasts this radio is an 11 tube 
superheterodyne of a new vertical design. The 8 band 
dial has triple tuned I.F. stage and tuned radio-frequency 
stage. It also has a permanent phonograph connection and 


is equipped to receive television sound. 
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Equipped with two 6) in. porcelain surface units, one 
of 1000 and one of 650 watts, this electric hotplate is 
constructed of bright chrome finish on top, legs and 












front switch panel but with side panels of white enamel 4 
The 1000 watt unit is controlled by a three-heat reversi- 

ble rotary switch, the 650 watt unit by a rotary reversi i 

ble a: in 1 “off” switch : 

; 


The lamp, reflector and lens 
of this flashlight are assembled 
in a head at one end which can 
be turned to throw beam at 
iny angle through a 180 


pil 














degree swing on the housing. Encased in a maroon plastic 
Assembly ncludes metal housing, the unusual desig 
pocket clip, bottom - ring of this electric shaver is dic- 
| lip, bottor g 





tated by the natural angle 
shaving head. The plastic 
housing makes it heat-insu 
lating, non-reverberating, 
sound-deadening, waterproof, 
etc. Photo courtesy of Durez 
Plastics & Chemicals Inc. 


hanger, 3-point safety lock 
Pr Ml 

switch and two standard 

batteries. Photo courtesy 


Tennessee Eastman Produc ts, 





































Knapp-Mona? 
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Fedders Mfa 
ttlos Pr China-white baked enamel, chrome h 
moulding trim, scarlet and chrome name ‘ 
plate, curved top corners and rounded ' 
grille, all contribute to the pleasing iq 
appearance of this commercial refrigera- : 
tion unit and its adaptability for use in 5 
display cases. Easily opened grille gives ; 
juick access to motor and thermostatic r 


expansion valve which controls the flow 
f refrigerant. Styled by Joseph B. 
Federico. 


Handling a full range of milling work 
from slabbing and facing cuts to end 
milling, keyway cutting and finishing 
this machine is powered by a 14 hp. 
motor. Three types of table controls 
(standard screw feed, rapid production 
lever feed and change-o-matic for selec- 
tion of automatic table feeds between 
0.125 and 9.125 in. per min.) swivel vise, 
rotary table, indexing heads, etc., are 
available 






ELECTRICAL MANUFACTURING 


































Among the improvements 


made in this wall type thermo 


ef 





at 1s fioating mounting, 


new type magnet and place- 
ment of temperature adjust- 
ment control on top. The die 
cast case is finished in soft 
cream color, fits over thermo- 
stat base and mounts flush 
against the wall. emperfa- 
ture range calibrated in units 


> £ 5 25 
1 of 2 from 50 to 55 deg 
Though built to give flawless 


service, appearance too was 
an important consideration in 
the development of this 
washer. Conservation of 
power, easy accessibility to 
operating mechanisms, revi- 
sion of wringer mechanism 
and assembly are but a few 
improvements 





Providing any welding 
current from 25 to 25( 
amp., this single opera- 
tor motor - generator 
de. welder for all 

manual welding with 

currents up to 20( 

amp. with l¢ to 
. 3-in. electrodes or, 
for short jobs, a 14-in. 
electrode Design 
limits current peaks 
ind prevents arc poy 


outs 
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| Plastics are widely used in this bed lamp. Body housing 
is ivory plastic. In the center is a rectangular trans- 

y lucent plastic shield which screens the raw light of the 
bulb and diffuses it evenly and unglaringly over the 

entire reading area Equip} with rubber covered 


flexible clamps. Photo courtesy of the Plaskon Co 


= 
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taper splines on shafts this 
' machine has a heavy base which provides rigid support for 
operating members and houses motor, main drive, coolant 
I pump and reservoir. Push button control for motor, levers 
for multiple disc clutch, feed and rapid traverse (which have 
safety latches) are conveniently grouped. Work spindle is 
Constructed of non-mag- driven by iccurate one-piece worm gear, meshing with 
netic materials this radio hardened and ground worm. 
direction finder has been 
developed for small boat 
owners. Its five tubes and 
seven tuned circuits pro 
vide a range from 275 to 
325 kc., covering all ma- 
rine radio beacon stations. 
Self - contained © batteries 
with low - drain tubes 
makes the finder inde- 
pendent of boat batteries. 
The loop antenna is totally 
shielded. 


Developed primarily for hobbin, 


~} 
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insley Radio Barber-Colman 





mo 


Hl 


JANUARY 1941 


Novel Applications 


New uses for electrical energy are 
continually being developed. 


In 


every field the electrical way is 


becoming the way. 


The spread of 


electrical manufacturing marks con- 
tinued advances in product progress. 





Furnished with batteries 
for portable use or with 
110 volt light circuit con- 
nection this moisture indi- 
cator can penetrate a 
listance of 8 in. on pine 
lumber and on cotton seed 
x other materials to 
greater depths. Operates 
ipon capacitance and offers 
inusually high perform- 


sce level 
ance ieveis 

























Automatically, and with 
precision, this integrating: 
sphere densitometer tells 
motion picture technicians 
how their film will behave 
during the development or 
“finishing” process. The in- 
strument traps that portion 
of a beam of light which 
succeeds in penetrating a 
test sample of motion pic- 
ture film. The round hous- 
ing constitutes the lighttrap, 
the inner surface of which 
is finished in white and 
fitted with a photoelectric 
cell or “electric eye.” 


Electrically-heated, 


suits are approved by the U. 

Divers may go down to depths of 300 ft. 

without suffering from the intense cold. 

Heat supply, controlled from the surface, 
comes from storage batteries. 


Packaged kitchens for the small apartment. 
This one includes a small electric range with 
single-unit oven and three surface units, 
in addition to the refrigerator and sink 
Underneath are sink cabinet with cutlery 
drawer and bread board. 
storage cabinets with doors. 
is on front of range. Hydraulic oven tempera- 


} 


ture control and oven pilot light are also 


included. 


lass-insulated, diving 


Above are two 
Switch panel 


There are 12 slots on each side of this aluminum 
rivet heater so that 24 rivets can be heated at one 
time. Diameter of rivets run from % to 1% in. 
The heater has fully automatic temperature control 
so any degree from zero to 1000 deg. can be ob- 
tained. Heat is generated by a number of 430 


watt units. 








Harry W. Dietert 


This comparator-densitometer, housed in 
cast aluminum, accurately and speedily projects a 
spectrogram on a viewing screen, enabling positive 
spectral lines identification of up to 70 elements 
The light source consists of a pre-focus 250 watt 
projection lamp. With mirrors in the projection 
system, an optical path 34 in. long is obtained which 

gives a magnification of 21X on screen. 


S. Navy. 


Colvinex 
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At many points in industry, as well 
as in general applications, the 
cathode ray oscillograph offers an 
important analytical aid. Thus, 
while it yields visual delineations of 
electrical wave forms, the initiating 
impulses may (by means of suit- 
able transducers) come from sound, 
mechanical motion, pressure vibra- 
tion, nerve potentials and literally 
countless other sources. Here the 
designers’ problem was to improve 
the product while reducing its cost 
that further fields of usefulness, 
and broader markets be gained. 


simplest forms of a cathode-ray tube,* or tele- 

tron, and its associated power-supply. The ac- 
companying illustration shows one form of such tube, 
known as an intensifier teletron. Note that at the base end 
of the evacuated bulb there are several electrodes which 
together constitute an electron gun. When in operation 
under suitable potentials, a beam of electrons is gene- 
rated and focused to a point on the fluorescent screen 
coated at the opposite end where a spot of light is 
emitted. As the beam leaves the gun it passes in turn 
through two pairs of deflection plates mounted at right 
angles to each other, and it is deflected by the fields 
of signal voltages applied to the respective pairs. If 
the resulting motion of the electron beam is sufficiently 
rapid, the spot of light appears as a solid line. In order 
to make the fluorescent trace more intense, the beam can 
be accelerated after deflection by a suitable potential 
applied to the intensifier electrode. 

Because the sensitivity of the teletron as an indicator 
is relatively low, signal-voltage amplifiers are used. Since 
in most wave-form delineation a phenomenon is plotted 
as a linear function of time, a linear time-base generator 
is practically essential to a general-purpose cathode-ray 
oscillograph, although other time-bases are sometimes 
used for special purposes. 


(CC snclet forme 0 oscillographs consist in their 


* See also “Cathode Ray Tube Facts for the Specifier,” ELec- 
TRICAL MANUFACTURING, September 1939. 


| ESIGNED-for-performance electrical 


cuits, designed-for-use control panel layout, 
and designed-for-appearance external finish F 
combine to put this new cathode-ray oscillograph *—i> 


in a class by itself. 


Design-Broadening The Market 


For An Industrial Instrument 





BY P. S. CHRISTALDI 
RESEARCH DEPARTMENT 
ALLEN B. DUMONT LABORATORIES, INC. 


While the parts and circuits just mentioned, together, 
occasionally, with others, constitute the electrical makeup 
of a cathode-ray oscillograph, it is not really complete 
unless the components are mounted on some kind of 
chassis base, the controls suitably arranged on a front 
panel, and the entire unit housed within a cabinet. All 
of these parts must be considered in the design of a 
cathode-ray oscillograph, and furthermore, considerable 
attention must be paid not only to outward appearance 
but also to ease and convenience in use. 


SHORTCOMINGS IN OLDER DESIGNS 


ECAUSE the state of the art is constantly improv- 

ing, circuits and other features of a cathode-ray 
oscillograph which might have been considered wholly 
satisfactory a few years ago are now definitely out- 
moded. The requirements imposed by new applications 
become more and more stringent. 

New techniques of measurement require higher sen- 
sitivity. Whereas signals of a few volts were formerly 
available for the types of measurements generally used, 
now it is often considered desirable to be able to indi- 
cate the wave-forms of potentials of only a few milli- 
volts in amplitude. Measurements are being undertaken 


|} 








at much lower frequencies, particularly in the field of 


mechanical engineering, and amplifiers that once were 
adequate are no longer satisfactory. The study of the 
fine structure of wave-forms is becoming more impor- 
tant, and the high-frequency response of amplifiers must 
be improved. Investigations of transient phenomena 
make demands upon amplifiers, with the result that trans- 
mission-band width must be increased. 

One of the weakest parts of conventional cathode- 
ray oscillographs has been the input circuit. In order 
that loading of the circuit being measured be minimized 
the input resistance should be high. With a_high- 
resistance input potentiometer used as attenuator, there 
is usually objectionable frequency discrimination which 
changes with attenuator setting. When the resistance of 
the potentiometer is made low to eliminate frequency 
discrimination, loading of the signal circuit is increased, 
and in addition, it becomes difficult to maintain good 
low-frequency response. An improved input circuit which 
eliminates the necessity for compromise it thus required. 

As the cathode-ray oscillograph comes into more 
general use, and as it is gradually improved in the fea- 
tures just discussed, other factors begin to assume im- 
portance. Since the instruments are used in most cases 
in or near industrial plants, the effect of fluctuations in 
power-line voltages sometimes is annoying. [hese fluc- 
tuations appear as shifts in position of the pattern under 
study on the fluorescent screen, and they make difficult 
the study of amplitudes or even, when the fluctuations are 
large, of actual wave-shapes. As the sensitivity of the 
instrument is increased, this “‘bobbing’’ becomes more 
bothersome and frequent. Since amplitude measure- 
ments are ordinarily made with the aid of a removable 
calibrated transparent scale, it is necessary to be able 
to shift the position of the fluorescent trace. Positioning 
controls generally are provided to accomplish this, but 
usually an effect is present that can best be described 
as “‘electrical backlash” and can be attributed to the 
fact that a finite time is required for equilibrium to be 
reached in the resistance-capacitance type output coup- 
ling circuits. When the lower frequency limit of ampli- 
her transmission is reduced, this electrical backlash be- 
comes even more disturbing, and sometimes nearly a 
minute elapses before the new equilibrium position of 
the fluorescent spot is reached. While an instantaneous 
positioning circuit has long been considered desirable, no 
practical circuits have been introduced commercially. 





( YONVENTIONAL construction calls for the C 
A use of a large chassis base (A) on which all 
components are mounted. The power trans- 
former is mounted under the chassis (B) and 
at the extreme rear to reduce spurious magnetic 
deflection of the electron beam in the teletron. 
Consequently, the instrument tends to be rear- 
heavy. Note that the active volume in this type 
of construction is only approximately 30 per 
cent. of the total volume of the instrument’s 
cabinet. Very little inactive volume exists in 
the new Du Mont Type 208 cathode-ray oscillo- 
graph (C). Most of the components are mounted 
on the inverted main chassis base, while the 
teletron and its associated deflection circuits 
and tubes are mounted on a vertical chassis. 
The simplicity of the wiring of the 208 
is shown (D) as well as in the up-side-down 
view (E). 


In many cases, the cathode-ray oscillograph must be 
operated in the magnetic fields of other equipment, and 
spurious deflections of the electron beam often result. 
Not infrequently the field of its own power transformer 
causes such deflections, and to reduce them the trans- 
former is placed at the rear of the instrument. As a 
result, ease of portability is lessened, since then the in- 
strument is not well balanced. 

There are in a cathode-ray oscillograph circuits hav- 
ing many different functions, and for most of these cir- 
cuits it 1s necessary to have controls readily accessible 
to the operator. It is unfortunate that in many instru- 
ments these controls have been brought out to the front 
panel without due regard to the frequency of the neces- 
sary adjustments. Thus, the seldom-used controls are 
often found in the most accessible locations, while those 
adjusted most often might not be so favorably placed. 
Furthermore, many instances can be found of inadequate 
and even misleading labelling of the controls. Where 
several controls relate to one particular circuit or func- 
tion, it is not uncommon to find them scattered around 
the control panel instead of arranged in logical groups. 
Obviously, when attention is not given to such points as 
these when an instrument is designed, that instrument 
will not have been designed for use. 

Inasmuch as quantity production is desirable in the 
manufacture of a cathode-ray oscillograph, even though 
true mass-production is not required, considerable thought 
must be accorded mechanical design and the layout of 
components. Not only should the instrument be easy to 
assemble, but, since it is relatively complicated electri- 
cally, the possibility of mistakes in wiring should be as 
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ing the time-constants of coupling circuits. Since these 
cannot be increased too much before they begin to limit 
response at the other end of the band, plate-circuit com- 
pensation is used as well. Direct coupling as employed 
in one section of the amplifier adds to the improvement. 
The upper limit of uniform frequency response has been 
extended not only by more careful attention to layout, 
reducing stray shunt capacitances that always exist, but 
also by the use of inductive compensation in plate load 
currents and of capacitive compensation in cathode 
circuits. 

In order that the extended band-width be utilized 
fully, a low-impedance attenuator is employed. How- 
ever, high input impedance is desired as well. The prob- 
lem is solved in the 208 by using a cathode-loaded 
input circuit, in which the input signal is connected di- 





far as possible eliminated. The effect of worker fatigue rectly to the grid of the input tube, and from its output 
in causing errors should not be overlooked. Typical circuit the signal is taken at low impedance. A contin- 
construction of older cathode-ray oscillographs as uously variable attenuator used in such a circuit can 
shown, involved a number of components—several hun- thus be free of frequency discrimination. There — 
dred—and, of course, numerous electrical connections. several ways of increasing the range of permissible input 
Even the design engineer, handed a blank chassis and signal voltages, and _— of those employed in the new 
several hundred resistors, condensers, tubes, sockets, instrument is the use of a constant-impedance stepped 
switches, and other parts, would find it quite a task to resistance-capacitance attenuator that is free of frequency 
reproduce a sample unit. As a matter of fact, most ae sg : ; ; 

chassis bases have been much narrower than that illus- When oth amplification and relative low-frequency 
trated and as a result it has been extremely difficult to response are increased, the oscillograph tends to become 
wire and solder the components, while servicing became more sensitive to power-line voltage fluctuations. In order 
almost hopeless to eliminate their effect it is necessary to employ elec- 


tronic voltage regulation of the power supply for at 
least the low-level amplifier stages. The use of push-pull 
deflection amplifiers increases stability as well as im- 
proving the uniformity of spot focus over the fluorescent 
screen area. A new type of direct-coupled push-pull 
deflection-amplifier circuit is employed in the new 
cathode-ray oscillograph, and its use results in better 
operation in many respects. Both low- and high-fre- 
quency response are improved, the latter chiefly by the 
reduction in shunt stray capacitances. A more important 
advantage resulting from its use is that instantaneous 
positioning is made possible. This is accomplished simply 
by changing the dc. level at which the signal voltage is 


NEW FEATURES OF ELECTRICAL DESIGN 


“HAT such shortcomings as have just been discussed 

might be overcome in our new cathode-ray oscillo- 

graph, many recently developed principles were employed 

in the design of the Du Mont Type 208. Even a new 

' intensifier teletron was adopted, giving a large increase 
. in deflection sensitivity over conventional teletrons of the 
same spot brilliance when suitably operated. This in- 

; crease in sensitivity is obtained because the velocity of 
. the electrons in the deflection plate region, and thus the 


, relative signal voltage to produce _— beam deflec- applied to the input grid of the phase-inverter circuit, 
. tion, is low; the high electron velocity, which produces fev the -peitieaing: velnee map ecteall bo condiand 
t pws _— is attained in the region of the intensifier atau intent 00-0 ageel -welkeae eb ame tend. | 
F ane ~lanaae a -derabl Since there are no resistance-capacitance coupling net- 
e The amplifiers themselves come in for considerable works to be charged, the change in spot position follows 
e revision. Not only is their gain made greater but their 

\. band-width for uniform transmission is increased. This 

e is accomplished by the use of several types of circuits. 

e Low-frequency response is aided first of all by increas- 

d SIGNAL INPUT 

s. THE input signal voltage is attenuated with- 

AS out frequency discrimination when the ele- 

nt ments of each attenuator step are properly 


adjusted. Constant input impedance can be 
obtained for all positions of the switch S,-S; 





he when the elements of each step (Ri, Re, Ci, C2) 
zh have suitable values. A signal applied to the 
ht grid of the vacuum-tube V, is developed with 
al approximately the value across the relatively low 
resistance R; but is coupled to the attenuator Rg 
to through a capacitor C; which eliminates the 
ri- direct-current component. 
as 
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‘UB-ASSEMBLIES simplify the wiring. On 
\’ the long panel are mounted and wired all 
components required to complete the main 
chassis. The small number of actual connections 
to the chassis parts reduces the possibility of 
wiring errors. The two smaller panels carry the 
deflection-amplitier and teletron circuits for 

mounting on the rear chassis. 


the change in setting of the position control without any 
lag whatsoever. Another feature of this new circuit is 
that it effectively provides more than three times full 
screen deflection, facilitating the study of fine structure 
in wave-form. Amplification and indication of dc. sig- 
nals is possible with such a circuit, and the proper con- 
nections are made easily and without unsoldering any 
of the original circuit wiring. All these circuit refine- 
ments result in a cathode-ray oscillograph which will 
provide more than one inch of deflection for ten thou- 
sandths of a volt, rms., of sinusoidal signals from ap- 
proximately two to one hundred thousand cycles per 
second. The response to transients can best be exem- 
plified by the practically perfect reproduction of square 
waves of from four to more than ten thousand cycles per 
second, in general. 

The linear time-base against which signals are plotted 
has been improved both in actual linearity and in range. 
Repetition rates of two to fifty thousand sawtooth cycles 
per sceond are now available. Provision is made for the 
synchronization of the time-base to the signal under 
study, to an external signal, or to the power line, at the 
throw of a switch. The amplifying and positioning cir- 
cuits already described add to the performance of the 
linear-time-base generator. 

Besides the use of electronic voltage regulation, the 
power supply has been improved by the use of a new 
type of power transformer. Although the core is de- 
signed for low-flux densities to reduce spurious magnetic 
deflection of the electron beam, the transformer is mag- 
netically shielded. As a result of this shielding it be- 
comes possible to mount it in the center of the chassis, 
making for a better mechanical arrangement. 

Many other mechanical innovations have been utilized. 
The conventional chassis base has been eliminated, and 
the new “upside-down” construction adopted. Space- 
efficiency has been increased by the use of a vertical rear 
chassis, on which are mounted the teletron and the de- 
flection-amplifier tubes. More important, the electrical 








efficiency has been increased, since direct, lower- 
impedance connections can be used throughout the signal 
circuits of the oscillograph. 


HILE it is highly desirable to make an instru- 

ment capable of better performance, the im- 
provement should not be at the expense of operating 
convenience. The cathode-ray oscillograph figuratively 
speaking, should practically run itself. The approach 
to this goal is through the simplification of control. A 
glance at the front panel of the new Du Mont Type 
208 will show that little recourse to the instruction book 
will be necessary after its initial study. Not only are 
all the controls on the front panel, but they are clearly 
marked, individually and in related groups. For ex- 
ample, the section marked ‘‘Beam Controls’’ makes pro- 
vision for the adjustment of intensity and focus of the 
beam as well as its position along either the Y- or X-axis. 
The position controls are marked not with an arbitrary 
scale but with the directions of actual spot travel. A 
beam switch is provided to permit stand-by operation 
with the teletron beam cut off but without disturbing the 
intensity control setting. 

The group of “Linear Time-Base Controls’ permits 
all the necessary adjustments of frequency and synchro- 
nization of the sweep-voltage generator. Controls for 
amplitude are provided for the ““Y-Axis Amplifier,”’ 
both in a 10:1 step and in a continuously variable at- 
tenuator. Similarly, an attenuator is provided for the 
“X-Axis Amplifier’; while this amplifier is normally 
used with the linear time-base generator, connections are 
automatically made for the application of an external 
signal to the X-axis when the generator is turned off. 

The panel itself is of brass for durability and finish, 
polished and enamelled black. All lettering and other 
marking is chromium-plated, and the contrast is both 
useful and pleasing to the eye. The steel cabinet in 
which the instrument is housed helps reduce the effect 
of external electric and magnetic fields. 

When the signal to be studied falls outside the range 
of the signal amplifiers with respect to voltage or fre- 


Continued on p. 90) 
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heart of thle 
oscillograph, the in- 
tensifier teletron, 
here shown in the 
size having a five- 
inch fluorescent 
screen, is the center 
of attention for the 

designer. 





ELECTRICAL MANUFACTURING 












Resourceful thinking may be reflected in the 
engineering-design of the complete elec- 
trically-energized product or it may be 
evident in some special phase of the design. 
A quick review of specific accomplishment 





@ Within the new deluxe Spiramatic of the Easy Wash- 

ing Machine Corporation, this ultra-violet ray lamp 

has been incorporated to ‘“‘bring sunshine into the 

laundry.’” Producing approximately 3000 angstrom 

units, the sterilizing eect is thus used for the first time 
in home laundry machines. 


@ Special tubes, im- 
proved battery con- 
struction and overall 
application of de- 
tailed electronic en- 
gineering skill have 
enabled the astonish- 
ingly efective re- 
ception obtainable 
with the new, small, 





battery radios of Perera 
which this RCA ‘ a. 
Victor model is an Vv 
example. 
yA 
a 
a 


@ Because the use of a long back shaft to drive the cutter 
head on thread milling machines introduces its tendency to 
vibrate and twist under load with resulting detrimental effects 
upon the work, Lees-Bradner light and heavy duty millers use 
a separate cutter head drive motor mounted directly on the 
cutter head. To do so required the development of an inter- 
lock so that the work could not be rotated unless the cutter 
were likewise in motion. The accompanying wiring diagram 
shows the effective, yet simple, interlock system used. Note 
that magnetic contactors are used in connection with reversing 
drum switches. Through the use of these latter the direction 
of the cutter can be easily controlled as may be the direction 
of rotation of the work. This enables the machine to be 
used for conventional or climb milling with a minimum of 
effort. Also through the use of the reversing drum switch 
control, power rapid traverse of the cutter head toward or 
away from the nose of the work spindle becomes no more 
difficult than a simple manipulation of the reversing drum 
controlling switch for the work head motor. 
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@ Combining several functions (bearings on which to rotate 
an assembly of parts; support for magnet armature; individual 
bearing, stop, guides and barriers for each contact tip; guides 
and barriers for each flexible braid connector; spring seats for 
each movable contact tip; molded arms with which to operate 
up to seven auxiliary switches that may be used in the final 
application, molded arms with which to operate mechanical 
interlocks; and, complete high quality insulation for all of the 
above mentioned) the molded plastics shaft of the new 
General Electric 50 amp. ac. contactor and magnetic motor 
starting switch has plenty to do. Design objective was the 
elimination of as many assembly parts as possible to assure 
permanent maintenance of factory adjustment. 

































































REMI ELECTRICAL & MECHANICAL PARTS 





Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





CENTRIFUGAL PUMP 


REGISTRATION Complete pump and motor unit on one shaft and 

CONTROL one housing has a special motor with a one-piece 
cast iron motor yoke and pump bracket. Feet are 
cast integral with housing and bracket and extend 
under entire unit. Meets Nema specifications for 
splash-proof motors, in which construction it is 
reliable service are fea- now available in sizes from 1 to 10 hp. at 3500 
tured in this completely rpm. and from 34 to 7% hp. at 1750 rpm. for 


self-contained photo- heads up to 160 ft. Allis-Chalmers Mfg. Co., 
electric control adaptable Milwaukee, Wis. 


wherever precise cut-off 
of materials, traveling at 
high speed, is desired. 
United Cinephone Corp., 
Torrington, Conn. 


Small size tubes, resistors, 
condensers and other 
parts which deliver long, 








LEVEL CONTROL 


Electronic relay for level con- 
trol of conductive and non- 
conductive fluids and powders. 
Equipment is available to meet 
all specifications including 
single level control, on-and-off 
control at two levels, boiler 
feed-water control and tank 
condensate signals. | Photo- 
switch Inc., 21 Chestnut St., 
Cambridge, Mass. 





THERMAL OILER 


Automatically lubricates 
solid, wick or waste- | 
packed bearings. At the 
slightest temperature 
rise, a few drops of oil 
are discharged, cooling 
the bearing. Adjustable 
feed then stops auto- 
matically. Made in one, 
two and four oz. capa- 
cities. Trico Fuse Mfg. 
Co., Milwaukee, Wis. 
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ELECTRONIC WELDING 
TIMER 


Accurately times various 
operating sequences re- 
quired for the resistance 
forge welding process, such 
as low and high weld 


; current, cool time, initial 
ACROSS-THE-LINE STARTER For use with multi-speed pressure, etc. Eight selec- 





, squirrel cage motors of from tive type control knobs 
290 to 600 volts, 1 to 100 permit dialing for the pro- 
hp. Designed to start the per intervals of pressure 
motor across-the-line at any and welding current, the 
speed. Push button speed interruptions of both, and 
selection, accurate over- for the cool time following 
load protection, and low completion of the actual 
voltage protection are welding. Weltronic Corp., * 
among the features of this Detroit, Mich. 


starter which is available in 
standard or dust-tight sheet 
steel enclosures. Westing- 
house Electric & Mfg. Co., 
East Pittsburgh, Pa. 
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EQUIPMENT, MATERIALS, FINISHES 





TIME CYCLE CONTROLLER 





Precise and fully adjust- 
able time cycle con- 
troller to regulate the 
sequence and duration 
of various operations 
involving temperature, 
pressure, humidity or 
combinations of each. 
Latch-trip solenoid 
mechanism starts the pro- 
cess instanteously. This 
actuates one or more 
snap operators to Start 
the timer motor and any 
outside electrical or 
pneumatic functions to 
be performed simu!tane- 
ously at the start of the 
cycle. Taylor Instrument 
Cos., Rochester, N. Y. 


SELF-LOCKING NUT 


Clinch type self-locking nut 
with knurled shank for fasten- 
ing sheet metal assemblies in 
which the parts must be readily 
removed and returned to posi- 
tion. Head of the nut is fitted 
with vulcanized fiber collar 
which, being unthreaded, re- 
sists entrance of the screw, thus 
automatically taking up all 
thread play and bringing the 
load-carrying thread faces of 
nut and screw into a tight 


pressure contact. Screw cannot loosen, even under vibration. 
Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 











AIR THERMOSWITCH 


Junction box, attached to a cartridge type thermo- 
switch, provides facility for attaching BX cable or 
conduit to a terminal block within a protective 
cover. Wider usage now includes application in 
the ventilation and air conditioning field. Adjust- 
able operating range of 50 to 400 deg. F., con- 
tact rating 10 amp. 115 volts, 5 amp. 230 volts. 
Also available in an immersion type unit. Fenwal 
Inc., 10 Main St., Ashland, Mass. 





IMPROVED PILLOW BLOCKS 


Now equipped with synthetic rubber seals to pro- 
tect the bearing and retain lubricant. These 
labyrinth-type seal rings turn with the shaft and 
float in the housing. Compact and simple, design 
of the complete unit lends itself to light and normal 
service where reliable yet inexpensive bearings 
are required. Ahlberg Bearing Co., 3095 W. 47 
St., Chicago, Ill. 


TO MAKE 
BETTER 
PRODUCTS 


STRIP TYPE THERMOSTAT 


Mounted in a cast aluminum housing which conceals 
terminals, this strip type thermostat is used for con- 
trolling the temperature of flat electrically heated 
surfaces. Available in maximum operating temper- 
ature ranges of 300, 450 and 700 deg. F., normally 
closed or open contacts. Approved by Under- 
writers’ Laboratories for 1500 watts, 115-230 
volts ac. George Ulanet Co., 88 E. Kinney St., 
Newark, N. J. 
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PHOTOELECTRIC RELAY 


Having a controlled con- 
tact rating of 10 amp. at 115 
volts ac., with two norm- 
ally open and two normally 
closed contacts, this low- 
cost photoelectric relay 
housed in a cast alloy chassis 
with molded cover will 
operate at speeds up to 
150 interruptions per min- 
ute and at a minimum of 
AO ft.-candles at the photo- 
tube with not more than 
15 ft.-candles of excraneous 
light present. Applications 
include counting, sorting, 
controlling, measuring, sig- 
nalling, etc. General Elec- 
tric Co., Schenectady, N. Y. 


































































be made better. 





Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
Based, of course, upon 
those component parts that may be designed 
into the complete product assembly. 


PUSHBUTTON 
STATIONS 


New, accurately de- 
signed push buttons for 
heavy duty service. Fea- 
ture silver - to - silver, 
button type, double- 
break contacts, push 
buttons measuring one 
inch in diam., large 
electrical and mechani- 
cal clearances, remov- 
able and replaceable 
parts, selector switch 
and pilot light mounting 
interchangeable with 
buttons. Clark Con- 
troller Co., 1146 East 


NIEUW) ELECTRICAL & MECHANICAL PARTS 


¥ « 





INSULATED PORTABLE CORDS 


Oil-resistant synthetic rubber insulation on these 

portable cords adapts them for use on machine tool 

lights and similar applications where oil and grease 

tend to deteriorate rubber insulations. Portable 

cords with this special insulation can be obtained 

in a wide variety of colors. General Electric Co., 
Bridgeport, Conn. 


PRESSURE SWITCH 


Ohio. 








THERMOSTAT 


Rugged, dependable unit with a temperature range 
from 70 to 600 deg. F. Operates, horizontally or 
vertically, without auxiliaries up to 1000 watts, 
ac. or dc., on 115 or 230 volts. Switch embodying 
a fast make and break mechanism containing con- 
tacts for carrying current is so mounted as to be 
unaffected by vibration. Acme Electric Heating 
Co., 1217 Washington St., Boston, Mass. 
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152 St., Cleveland, 


Compact, double or single pole 
pressure switch designed for use 
with motor-actuated domestic 
water systems and other low pres- 
sure pumping equipment. Heavy 
duty laminated silver contacts, 
thumb screw range adjustment, 
drip-proof cover. Pickering Pro- 
ducts Corp., Grinnell at Erwin, 
Detroit, Mich. 








AUTOMATIC PRESSURE SWITCH 





MOTOR-DRIVEN TIMER 


Permits 100 per cent adjustable timing 
and delay cycles which can be selected 
in variable time controls from 1 sec. to 
55 min. in either or both operations. 
Equipped with heavy duty, self-lubricat- 
ing, synchronous motors. Arranged with 
push button control for single per- 
formance on both timing and delay 
operations, or a toggle switch and 
automatic reset for continuous recycling 
of both operations. Industrial Timer 
Corp., 101 Edison Place, Newark, N. J. 


, Automatic contact pres- 


sure responsive switch 
designed for service on 
non-corrosive liquids or 
gases. Opens or closes 
an electrical circuit un- 
der pre-determined low 
or high pressure condi- 
tions. Cut-in pressure 
10 to 40 lbs.; cut-out 
pressure 20 to 70 lbs. 
Center & Giveen Co., 
9024 University Ave., 
Berkeley, Cal. 
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SNAP-ACTION 
THERMOSTAT 


Magnetic snap-action is ob 
tained through the use of a 
small magnet with a soft 
iron yoke and armature to 
reduce the air gap and in- 
crease the pull. Unusual 
calibrating screw arrange- 
ment flexes an inactive por- 
tion of the bar so that 
accurate calibration may be 
made after heat treatment. 
Standard differentials are 
supplied in a range of 1 to 
5 deg. Magnet Switch Co., 
356 W. Huron St., Chica- 
go, Ill. 
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STARTING SWITCH 


Consists of a hand-operated 
safety switch, with or with- 
out fuse clips, and an auto- 
matic starting switch assem- 
bled in one cabinet with all 
interior wiring completed. 
Quick make-and-break type 
switch, standard © starter 
equipped with two relays 
to provide motor-running 
overload protection. Dou- 
ble break, cadmium silver 
alloy contacts. Available in 
four sizes with a maximum 
rating of 30 hp., 290 volts, 
and 50 hp., 440-550 volts. 
Allen-Bradley Co., 1309 S. 
First St., Milwaukee, Wis. 








EQUIPMENT, MATERIALS, FINISHES Berrer 





CIRCUIT BREAKER 


Featuring adjustable mag- 
netic trip setting, this im- 
proved line of circuit 
breakers rated at 50, 70, 
90 and 100 amp. at 250 
and 600 volts ac., 2 and 3 
pole, and 125, 250 volts 
dc., are especially adapt- 
able to motor branch circuit 
protection, lighting and 
feeder circuits. Size of the 
wire strands making up the 
shunt has been increased 
from 0.002 to 0.003 in. to 
reduce effects of mild cor- 
rosive fumes and oxidation. 
Arranged for built - in, 
panelboard or switchboard 
mounting. Westinghouse 
Electric & Mfg. Co., East 
Pittsburgh, Pa. 


eT 


AND THERE ARE ALSO— 


PHENOLIC MOLDING COMPOUND 
developed especially for applications where 
minimum frictional resistance is desirable. 
Preforms easily, has a particle size com- 
parable to dry rice, and flows freely through 
standard feeders. Specific gravity is 1.45; 
bulk factor 3.6:1. This comp:und contains 
graphite and is particularly applicable to re- 
frigerator lock bolts. Durez Plastics & 
Chemicals, Inc., 692 Walck Rd., North 
Tonawanda, N. Y. 


METAL CEMENT made from a combination 
of rubber, selected gum, chemicals and an 
anti-oxident. Binds rubber to metal or 
enameled metal, felt and fabric to metal, etc. 
Easily applied; will not deteriorate with age 
withstands all climatic conditions. St. Louis 
Rubber Cement Co., 3948. W. Pine St., 
St. Louis, Mo. 


FOUR-BLADE PROPELLER FAN in a 20-in. 
size in a variety of pitches has been added 
to the present line of fans which can be 
supplied with either steel or aluminum 
blades. Torrington Mfg. Co., Torrington, 
Conn. 


NEW COATING, consisting of a water 
suspension of colloidal graphite, a harden- 
able organic colloid and a hardening agent, 





TO MAKE 
PRODUCTS 





AC. POWER OUTLET 


Rated at 15 amp., 125 volts, and 10 amp., 250 
volts, this power outlet requires a minimum of 
chassis space. Designed for high production 
methods of assembly, being easily attached to 
any instrument with eyelets, rivets or screws. 
May be supplied with insulated leads instead of 
solder tabs. Alden Products Co., 717 Centre 


St., Brockton, Mass 


MAGNETIC CONTACTOR 


General purpose, ac. contactor 
provides a safe and convenient 
method of remotely controlling 
electrical circuits from one or 
more push button stations or 
pilot devices. Features include 
a 3-point ball bearing suspen- 
sion of the movable electro- 
magnet assembly which reduces 
friction to a minimum and guides 
contacts into alignment. Colt’s 
Patent Fire Arms Mfg. Co., 
Electrical Div., Hartford, Conn. 


minimizes “‘furring’’ of electrical immersion 
heaters. It hardens on exposure to light, 
improves heat conductivity and possesses a 
relatively high degree of resistance to abra- 
sion. Parts may be dipped, sprayed or 
brushed. Acheson Colloids Corp., Port 
Huron, Mich. 


METAL CLEANER in paste or liquid form 
quickly removes stains and accumulations from 
polished metal surfaces such as stainless steel, 
chromium, bronze, etc. After surface is 
cleaned, a protective film remains which 
retards further discoloration. Contains no 
free acid or alkali, nor any substance in- 
jurious to metal, plastic or enameled surfaces. 
Pynosol Laboratories, Inc., 215 N. Aber- 
deen St., Chicago, Ill. 


OIL TEMPERED WIRE for special mechanical 
springs now produced by an ‘electric direct 
resistance method. Process consists of passing 
sufficient electric current through wire to 
heat it to desired temperature. Electrical 
resistance set up in the wire increases its 
temperature uniformly and the full cross- 
section of the wire is heated simultaneously 
to desired quenching temperature. Double- 
phase quenching feature improves physical 
characteristics of wire, making possible a 
close control of tensile strength, elastic limit, 
elongation and Rockwell values. Jones & 
Laughlin Steel Corp., Pittsburgh, Pa. 






Assembly-Centers 





Adopted by Micro-Westco 


Following, in modified form, an 
assembly plan which the automo- 
tive field has found worthwhile for 
certain operations, Micro-Westco 
holds its oil burners to high stand- 
ards without loss of the economies 
of large production methods. 


the production and assembly of Bettendorf oil 

burners as well as in those substantially iden- 
tical units which Micro-Westco, Inc., manufactures for 
other companies to be marketed under different trade 
names. Every unit must undergo rigorous tests before 
being passed for shipment and this, together with ex- 
cellence in design and manufacture, has resulted in an 
enviable record in performance as well as in one of 
the largest outputs among oil burner manufacturers. 

In general design, the Model G-1I, the assembly of 
which is here described is similar to that of conventional 
makes, but it lends itself to economy in manufacture 
without any sacrifice in performance besides incorporat- 
ing numerous important refinements in design. Of spe- 
cial significance is the use of a housing which is com- 
pletely die cast and which, when mounted on a pedestal, 
supports nearly all the remaining units of the assembly. 
The die cast housing is used not only because it makes 


H STANDARDS are set and maintained in 





for economy in manufacture by minimizing machine 
work (which is far less than on cast iron housings) but 
because, in this way, it is possible to secure some five 
hundred housings a day, when needed, whereas 20 to 
30 sand cast housings a day is high production. Use 
of zinc alloy die castings makes it unnecessary to build 
up and store large banks of sand castings and still to 
keep step with seasonal demands which are not always 
easy to predict and which, even if planned for, are 
not easy to meet with sand castings, since those suitable 
for housings are not only produced slowly but require 
much more time and equipment for machining operations 
than do die castings. 

Die cast housings are made in two halves and are 
assembled by the die caster, using recessed head screws 
which lock the halves together permanently at a lap 
joint. The housing is smooth inside, thus promoting 
non-turbulent air flow, besides having smooth exterior 
surfaces. To insure that the face against which the 
fuel pump is mounted is precisely at right angles to the 
motor shaft (that is, parallel to the motor mounting 
flange) all fins are first removed from the motor mount- 
ing face and the housing is then mounted on this face, 
after which the pump mounting is accurately machined. 
This is the only machine work required on the housing 
after its receipt from the die caster. The maximum 
runout permitted as between motor shaft and pump 


‘UB-ASSEMBLY benches offer components to 
\ the operator in convenient form and permit 
concentration on the complete chassis. 
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SCOVILL CUTS COSTS ONE-EIGHTH! 


The organization which purchased 
these parts thought the manufacturing 
method could be improved—sent the 
parts to Scovill. 

A study of the quantity usually 
ordered—the use of the parts—and 
the machining operations led Scovill 
to suggest the parts be made as die 
forgings. 

The customer agreed to the change 
and Scovill forged the parts. 

Result—the elimination of several 
cleaning, grinding and machining 
operations — a more sound metal 
structure —and with all this a 12% 
reduction in cost. 















BRASS, BRONZE AND NICKEL SILVER MILL 
PRODUCTS—CONDENSER TUBES AND PIPE 


Metal Parts and Products Made to Order in Quantity from Brass, Steel, 
Aluminum and Other Base Metals 


Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, 
Chicago, Cincinnati, San Francisco, Los Angeles. 
IN CANADA: 334 King Street, East, Toronto, Ontario 







= 


ON TIME...BETTER... 
MORE ECONOMICALLY 


You see in this picture a representative group of items Scovill 
produces in quantity to other manufacturers’ order. Some are par- 
tially fabricated for further processing by the customer . . . others are 
finished products or assemblies ready for distribution. 

Certain of these presented a simple manufacturing problem... 
others involved intricate designing and a series of complex opera- 
tions. Scovill could handle both because of its engineering versatility 
and the breadth of its manufacturing facilities. 

Where costs were cut, it was due to clever designing or high- 
volume production. Where quality was improved, it was due to 
careful control over metals and methods. Where delivery was 
stepped up, it was due to Scovill’s ability to plan, produce and 
follow-through. 

Make sure you realize the full extent of Scovill’s ability to serve 
your firm’s needs. The book “Masters of Metal” will give you a 
better picture of how you can profit by consulting Scovill. Address 
65 Mill Street, Waterbury, Connecticut. 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 






























N the final assembly line the chassis receives 
various sub-assembly units necessary to 
complete the burners. 


mounting boss is only -+-0.005 in. This precaution 
insures good alignment between the motor and pump 
shafts, even though these are subsequently joined by a 
flexible coupling, one fitting of which is swaged to 
the flexible portion and carries a set screw for attach- 
ment to the pump shaft. After all housings are ma- 
chined and checked for accuracy, they are delivered to 


assembly benches for attachment of mating parts. 


UB-ASSEMBLIES for the oil burner are made 
up at benches equipped with bins for the smaller 
parts and shelves for the larger ones, all placed at con- 
venient points for being easily reached by operators. 
These benches are at each side of the final assembly 
line which is on a wide bench across the aisle from the 
sub-assembly benches. As the sub-assemblies are com- 
pleted, they are passed by hand to the final assembly 
bench. When the final assembly is built up, it is pushed 
along the bench and, when completed, the burner is 
ready for removal to the testing room for final check. 
In the first sub-assembly, the parts which constitute 
most of that portion of the burner within the draft tube 
are put together. They include support brackets for 
the ignition electrodes, the electrodes themselves and 
their adjusting rod, with its die cast bracket, the oil 
line and its fitting, the fuel nozzle and the nozzle ring. 
Each of these parts is held in place by screws or screw 
threads and is locked securely to avoid relative motion 
except where a subsequent adjustment is needed. The 
electrodes are of stainless steel and, with their ceramic 
insulators, are purchased, assembled and ready for in- 
sertion in the split die casting which supports and locks 
them in place. The final addition to this sub-assembly 
is that of the insulated high tension lead-in wires which 
are purchased ready for use with terminals attached. 





They are threaded through phenolic insulating supports. 
As a final precaution, the assembly is blown out with 
air to make sure that no dust or foreign matter remains 
in the oil line. 

In the next sub-assembly, the pump, which is pur- 
chased ready for use, has a nipple and an elbow applied 
in place of plugs at inlet and outlet openings, after a 
sealing compound has been applied to these fittings. 
Then the flexible coupling, which later connects the 
pump with the motor shaft, is attached to the pump 
shaft and is fastened to the latter by a hollow set screw, 
making this sub-assembly ready for passing to the main 
assembly line. 

Another simple sub-assembly is that involved in apply- 
ing the squirrel cage blower impeller to the motor shaft 
and fastening this with a set screw. The hub fitting of 
the impeller is splined to fit into one end of the flexible 
coupling previously applied to the pump. A short 
length of flexible metal tubing is slipped over the motor 
leads and fastened to complete this sub-assembly. 

The remaining sub-assembly is termed the “‘chassis”” 
and includes the main die cast housing among several 
other parts. This sub-assembly is made up on U-shaped 
benches of three-deck pattern to afford space for all 
the parts needed and still bring them within easy reach 
of the assemblers. Chassis assembly starts with the 
application of a damper and a split bushing to the main 
housing. A short nipple with a lock washer and a set 
screw are then screwed to the base opening of the hous- 
ing and a cast iron base is screwed onto the nipple, 
which provides a convenient means for adjusting the 
height of the burner when it is installed. 

Back of the flange to which the draft tube is later 
attached is a cover which, on some models of the 
burner, receives a special manifold for control of com- 
bustion pulsations but which, on the model here described, 
is omitted, a plate being attached with screws to cover 
the opening. A set screw, acting as a stop for location 
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This age-old comparison lost its meaning with the introduction of INSUROK, 
the amazingly durable plastic that actually outwears metal many times over. 
For example: this laminated INSUROK pinion, driving a sand-blast machine, 
wore almost TWELVE TIMES LONGER than the finest metal pinion previously 
used, and outlasted FOUR mating 
gears. Subjected to a continuous 
storm of sharp-cutting sand, this 
INSUROK pinion was still in op. 
eration after six years, despite the 
fact that its teeth had worn down 
almost to the root diameter. It 
was, naturally, replaced by an- 
other INSUROK pinion. Yet this, 
and numerous other instances of 
extra service and longevity of 
Laminated INSUROK are com- 


monplace performance. 
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is not limited, however, to gears such as 
the sand-blast pinion illustrated. INSUROK 
offers industry an unexcelled plastic of al- 
most limitless versatility for use in hun- 
dreds of products as well as in mechanical 
equipment. Learn about INSUROK and its 
application to your needs. At your service, 
without obligation, are the facilities of Rich- 
ardson Research, Design and Engineering 
Laboratories. Details on request. 


, RICHARDSON PRECISION PLASTICS 


Producers of INSUROK, Molded or Laminated Plastic: EBROK Battery Containers: RUB-TEX Molded Hard Rubber: RUB-EROK Hard Rubber Insulation: MICAROK Sheet Micas 
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§ ees assembled main housings. These are of 

zinc alloy die castings. In the foreground are 

other die cast parts and the ignition and feed 
line sub-assembly. 


of the burner assembly, is next applied, after which the 
motor, purchased from an outside source, is applied to 
one side of the main housing and is fastened by cap 
screws through its mounting flange, which has a pilot- 
ing boss to insure correct centering. Next, there is 
mounted on the housing a transformer, in a sheet steel 
housing, as received from an outside supplier. This 
transformer provides high tension current for the jump 
spark required for ignition when the burner is started. 
The transformer housing is fastened with screws having 
lock washers ready applied under their heads, and con- 
tains a molded terminal block for supply lines and motor 
connections as well as for leads to various control units. 
On the top of the transformer housing is an elbow to 
which the flexible conduit from the motor is attached, 
after which motor leads are fastened to the terminal 
block, all wiring thus being completely inclosed. 

Next, there is added to the chassis the fuel unit sub- 
assembly, this being attached by cap screws with lock 
washers to the main housing. The unit fits, of course, 
the flange provided on the housing opposite the motor 
mounting and, as it is put in place, the splined end of 
the flexible coupling (the other end of which is attached 
to the pump shaft) is slipped over the hub of the blower 
designed to receive and drive it. Above the set screw 
which fastens one end of the coupling to the pump 
there is a small cover plate on the main housing. This 
plate is fastened in place after a wrench is used to re- 
tighten the coupling set screw on the pump shaft. The 
sub-assembly is then completed by applying to the flanged 
blower outlet the flanged cast iron draft tube. Although, 
at this point, the unit is termed a “‘sub-assembly,”” it 
might well be called the main assembly because it in- 
cludes various sub-assemblies, although it is not put 
together on the final assembly line, to which it is trans- 
ferred when completed. 

Final assembly begins with the addition of a cast iron 
air deflector, whose helical blades give the air a swirling 
motion as it is mixed with the fuel spray when the 
burner is in service. ‘This deflector part fits around the 
fuel nozzle and inside the outer end of the draft tube 
where it is fastened by four cone-pointed hollow-head 
set screws applied from inside. The burner sub-assembly, 
which includes the fuel pipe and ignition electrodes, is 


then inserted from the rear of the main housing in such 
position that the nozzle seat comes one inch from the 
end of the draft tube and is locked in this position by 
a screw at the rear end. High tension leads are then 
connected to the terminal block in the transformer hous- 
ing, after which a copper oil tube with union ends is 
bent to shape by hand and is connected between the 
pump discharge and the central tube of the burner as- 
sembly. ‘The rear opening of the housing is then closed 
with a die cast cover plate which is fastened in place 
by two screws. 

This completes the final assembly except for applying a 
cover plate to the circuit box. ‘This is done in the test 
room so that the terminal block will remain accessible 
as required for test purposes. A normal crew of five 
men, some of whom are making duplicate sub-assemblies 
simultaneously, build up from 40 to 50 complete burner 
assemblies in eight hours. To avoid the chance of mar- 
ring a finish during test or handling, this finish is not 
applied until after testing is completed and the assem- 
blies are ready for packing. The finish is applied after 
cleaning to remove any oil, grease or foreign matter from 
exterior surfaces and consists of a single heavy coat ol 
air drying lacquer or enamel of the wrinkle type to meet 
customer requirements (when the burner is for another 
company) or those of the Bettendorf engineering depart- 
ment. Finish is applied by spraying and, when the finish 
is dry, suitable name plates are attached. 

After final assembly, each burner is delivered to a 
test room where it is run under its own power for one 
hour with the pump delivering fuel under 100 lb. per 
sq. In. pressure, during which time the current input to 
the motor is checked. ‘There is also a short test with 
the pump set temporarily to deliver against 150 lb. per 
sq. in. pressure. During the test, ignition is checked to 
see that the required spark is produced, but only occa- 
sional burners, or those equipped with special nozzles, 
are given a fire test with discharge into a combustion 
chamber provided for this purpose. All burners are 
checked for cutoff at the required pressure to make sure 
that the latter does not fall below that at which satis- 
factory atomization is produced. 

Besides the tests of the burner itself, each nozzle 
supplied is given an independent visual test under speci- 
fied pressure to make sure that the desired fog-like atom- 
ization is produced and that no oil is discharged with- 
out such atomization. This test is made in a glass 
cabinet provided with a suitable background against 
which to observe the spray. 

Aside from routine tests to which all burners are 
subjected, there are made, of course, whatever experi- 
mental tests may be required by customers or for the 
development of new departures in design or of new units 
which may be offered by suppliers of burner equipment 
or accessories. Much work has been done in research 
designed to avoid pulsations in combustion and this, 
among other factors, has resulted in an enviable perform- 
ance record for the products turned out. At the same 
time, good manufacturing and assembly practice, 
together with basically good design and the careful 
selection and the constant check on units purchased 
from outside suppliers have kept costs within required 
limits to insure a reasonable profit besides assuring sat- 
isfactory operation of the product in the hands of users. 
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WHY ANCHOR-LOOP CONTACTS ON 
MOLDED-ON RUBBER PLUGS? 
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PLUGS stay in outlets — old or 


new — because contacts are 


anchored by the loop. DO 


As a result cleaners “% ... 


, eG 
shavers p . . . washers jen 
T\ 


operate more dependably; satis- 





a. £& 
Se 
fied customers BOQ buy other 
i i 4 
products =x from you 






G-E all-rubber plugs are unbreak- 
able and strain-proof, too, because they're actually molded on the cord. 
It's easy to select a correct size, skillfully designed G-E attachment plug 
to harmonize with your appliance styling. There's a complete line available. 


SEND TO BRIDGEPORT FOR INFORMATION 


For additional facts about G-E Attachment Plugs, write to Section Q-1121, Appli- 
ance and Merchandise Department, General Electric Company, Bridgeport, Conn. 


SPECIAL PURPOSE MOTORS 


Continued from p. 54 


occurrence than in the past when such refinement of pro- 
tection was not employed. The drying out or baking 
of the insulation depends however upon the ultimate tem- 
perature to which the windings are subjected regardless 
of whether such temperature is due to current flowing in 
the conductors or to the temperature of the location in 
which the motor is installed. A motor which is properly 
designed and constructed will operate within its tempera- 
ture limits provided its ventilation is adequate but, if it is 
so installed as to inhibit proper air circulation, the heat- 
ing from the windings becomes cumulative and sooner or 
later reaches a point where insulation deterioration may 
occur. ‘This consideration is of particular significance to 
the product manufacturer since, in building the motor into 
the product, there is considerable opportunity to so place 
the motor that a part of the ventilation will be cut off.* 
The adverse heat condition due to the installation of 
the product, with its built-in motor, in locations where 
it will be subjected to excessive room or ambient tem- 
peratures is one that cannot be regulated by the product 
maker but it can be foreseen and detrimental results 
guarded against by the specification of motors provided 
with insulation suited to meet the highest temperature that 
will be encountered. There are a number of heat-re- 
sistant insulations available which can be supplied by the 
motor manufacturer upon request but, in making such re- 
quest, the ultimate temperature should be clearly defined. 
Many high-temperature insulations are marketed under 
trade names which may be meaningless to the product 
maker but which reliable motor manufacturers will guar- 
antee as capable of withstanding specific temperatures. 
For very high temperature conditions these insulations are 
generally of the Class B involving the use of mica, as- 
bestos or glass fiber. Special papers and tapes, having 
high heat resisting properties, are also used in placing and 
maintaining the windings in stators and armature slots.+ 
Special winding insulations, including slot insulations, 


* See also “Put the Motor in the Right Place,” July 1939. 
+See also “Slot Insulation That Leads to Better Motors,” 
September 1937. 


(A) 


areas en- 
- closed, self - 
ventilating frames 
have piping 
for the intake and 
outlet of air which 
is circulated in- 
dependently of 
operation 
as opposed to the 
self-ventilating 
(B) fan type. 


motor 





can be provided that are resistant to moisture, acids, 
alkalies, fumes and gases but they can be supplied only 
if the motor builder understands in advance which of 
these conditions are to be encountered. Moisture resist- 
ance is frequently obtained by the impregnation of Class 
A windings with resistant varnish,t applied by spraying 
or dipping, while many of the more severe conditions 
may require special wire coverings of compositions that 
will resist the specific conditions obtaining. Thus, a 
bituminous or asphalt covering may be used for wind- 
ings that will be subject to corrosion from acid fumes 
while the use of an insulation of a resinous nature will 
be resistant to the effects of alkalies. Class B insulation 
of glass fiber is highly resistant to moisture and corro- 
sive gases.** 

For out-of-door service, Class A windings are often 
given an additional treatment of moisture-resistant var- 
nish, although this alone is not wholly depended upon as, 
for this service, it is advisable to employ motors con- 
structed to provide mechanical protection against the en- 
trance of moisture and water into the frames. 

Mechanical Protection. Many of those adverse 
conditions against which a motor may be called upon to 
operate may be guarded against by the construction of 
the motor frame. Such protection is not fully afforded 
by many of the standard open machines but special-pur- 
pose motors are constructed in a variety of frame de- 
signs to provide such protection. 

For the protection of the interior of the motor against 
the entrance of foreign matter of any considerable size, 
motors are provided with covers for the frame openings, 
such covers being composed of wire screen or expanded 
metal, or they may be cast with liberal perforations. The 
openings through the mesh, or through the holes, should 
be of such size that they will not permit the passage of 
a rod larger than one-half inch in diameter. Motors 
having such covers over all of the openings are now 
classed as protected motors, although the term semi- 
enclosed was formerly applied to them. The semi-pro- 


£See also “To Get Best Results with Insulating Varnishes,” 
July 1940. 


** See also “Glass Becomes an Important Insulating Medium,” 
August 1938. 


Continued on p. 82 
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TRADE-MARK REG. U. S. PAT. OFF. 







THE trade-mark "TIMKEN" in conjunction 
with a picture of the product which it identifies, tells a story 
that is instantly understood wherever it is seen. It means the 
"best there is" in tapered roller bearings, alloy steel, alloy 
steel seamless tubing, and removable rock bits—all products of: 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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You may be assured 
of obtaining REAL 
dependability with 
PILOT Motors! Avail- 
able in all Fractional 
H. P. ratings from 
1/300th to 1/15th. 
Write today for Bulle- 
tin “‘P-140.” 


F. A. SMITH CORP. 
40) Davis St., Rochester, N. Y. 










“ \ ‘ 7 E USED to weld, stitch, and 
crimp a lot of assemblies in 

our plant, until Chicago showed 
us how much could be saved with 
rivets. Now we use multiple-set- 
ting and do a complete job with 
ne machine stroke. We rivet dif- 
ferent materials together, some- 
thing we couldn't do before. We 
assemble finished parts, because 


Chicago rivets don’t harm the fin- 





Set two rivetsat once onany center 
ishes. And we turn out stronger, distance from 7 16” to 7” with 
: Z : the Model 55, the Chicago rivet- 
better-looking jobs, Saving money setter that combines flexibility 


. ” with multiple- setting economy. 
at the same time. oe . 


EXPERT RIVETING ADVICE—Send a drawing, sketch, or sample assembly 


for free, complete production analysis. Learn what riveting can do for you. 


Chicago RIVET & MACHINE CO. 


1848 South 54th Avenue (Cicero P.O.) Chicago, nets Ip 


BOP Mee te eee 
Automatic and Manual Rivet-Setters for 1 to 4 Rivets at a Stroke 








SPECIFYING MAGNET WIRE 


Continued from p. 50 
Class O insulations bonded to the copper wire are 
not Class A insulations unless impregnated. 
Enameled magnet wires (Class A) constitute 


three-quarters of all magnet wire produced. 


Enamels 


on magnet wires generally may be classified as the oil 
resinous type, wherein the properties largely are influenced 
by the use of drying oils, such as linseed, perilla, or 
chinawood, and the resinous types of more recent de- 


velopment. 


General characteristics are high space fac- 


tor; excellent adherence; high flexibility and extensibility ; 
relatively few weak spots in the film; fair abrasion re- 
sistance with proper handling; high dielectric strength 
and insulation resistance; good solvent resistance to min- 
eral transformer oil, and resistance to moisture and heat, 
not becoming soft at the temperature of boiling water. 
The dielectric strength is of the order of 475 volts per 
mil for such insulations. 

Resinous types of enamel have the greater flexibility, 
abrasion resistance and solvent resistance, although the 
varnishes used as impregnants for coils wound with the 
oil resinous types may not be suitable for resinous types 


SOME MAGNET WIRE INSULATIONS 
AND THEIR FIELDS OF USE 


Insulation 


Plain enamel 
Heavy enamel 
Single cotton 
Double cotton 
Single silk 
Double silk 
Cellulose acetate 
Single paper 
Double paper 


Cotton-covered 
enamel 


Silk-covered enamel 


Silk-covered cellulose 
acetate 


Paper-covered 
enamel 


Cotton-covered 
paper 


Cotton-covered silk 


Silk-covered cotton 





Used for 





High space factor, electrical properties, 
and low cost 





Greater abrasion resistance and break- 
down voltage than for plain enamel 





Good mechanical and impregnant- 
absorbent properties 






Better mechanical and electrical proper- 
ties than single cotton 






Appearance and higher space factor 
than single cotton 






Appearance and better mechanical and 
electrical properties than single silk 





High-frequency characteristics and ex- 
posure to humid conditions 






Substitute for single cotton in some 
applications 





Better mechanical and electrical proper- 
ties than single paper 





Better mechanical and electrical proper- 
ties than either one alone with higher 
space factor than for double cotton 






Better mechanical and electrical proper- 
ties than either one alone with higher 
space factor than for double silk 

To replace double silk with a better 
abrasion resistance than for cellulose 
acetate 









Better mechanical and electrical proper- 
ties and higher space factor than for 
double paper 









Used on the larger sizes of magnet wire 
for added electrical and mechanical 
properties, including abrasion re- 
sistance 













An increase in the abrasion resistance 
where the silk is required for insulat- 
ing purposes ee atk | 

Appearance of silk with a thicker and 
stronger insulation than with double 


silk 
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Typical Savings Made 


Possible by Standard 
IRC RESISTORS 


» 


\ mg l 
1 These resistors, produced 
aa inexpensively inlarge sy 
~~ —_ by IRC. have 


uplicated or bettered the 






erformance of units made 


y electrical manufacturers 
themselves — resulting in 
savings as high as 50%. Oo 1 


Specialists, manufacturing many 
variations of a product, and supplying 
many different markets, usually have 


































The specially develo 


ie 
coating of this sturdy IRC 


this st ; : 
tended. by Ghmest thoes the answer to design problems. IRC, 
years. the useful life of ® 

equipment in hot, humid as the leading manufacturer of many 


kinds, types and sizes of fixed and vari- 
Write for these able resistors, and as the only manu- 


RESISTOR DATA BULLETINS : facturer of certain types, has fulfilled 


this function for resistor users. 


These Bulletins have been classified and ; With quality and dependability a | 
prepared to bring exact needed engi- e ‘ : . en 
neering information to assure selection of | prime consideration, IRC engineers are 


the right resistor for any job. Any or all 
will be sent promptly. Please ask for them 


constantly supplying an engineering 


PRET IRS 


by number. service of inestimable value to manu- 
1 Metallized and Wire Wound Volume y facturers of original equipment. This 
Controls and Potentiometers up to 2 watts ° . 8 . 
and 20 meg. resistance. ; service, backed by an efficient organi- 
2 Metallized Type Resistors: Insulated %, ; zation selling quality products at com- 
l and 2 watts; high frequency; high : a5: : : t : 

range; high frequency power resistors; , petitive prices, 1S at your service. 

high voltage power resistors. Ask IRC! 


3 Insulated Wire Wound Resistors: Type 
BW from % to 1 and 2 watts; Type MW, 
5 to 20 watts. 


4 Power and Precision Wire Wound Re- 
sistors: Power types from 10 to 200 
watts, fixed and adjustable 
types, in wide variety of 
shapes, mountings, etc. In- 
ductive and non-inductive. 
14 Precision types to as close 
as 1/10 of 1% accuracy. 





















INTERNATIONAL RESISTANCE CO. 
405 North Broad Street, Philadelphia, Penna. 


§ Attenuators: Unique 
new IRC molded motor 
commutator type 20-step 
attenuator; also, conven- 
tional type 30-step units, Ladder, Poten- 
tiometer or Bridged ‘’T’’. 


6 Power Rheostats: Quick heat-dissa- 
pating all-metal (aluminum) 25 and 
50 watt types. 









FIXED and VARIABLE __ 


ESISTORS 
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Assortment of Bridgeport Phospho Bronze lock washers manufactured 


by SHAKEPROOF Lockwasher Company. 


BRIDGEPORT PHOSPHOR BRONZE 
ADDS LASTING SPRINGINESS 
TO LOCK WASHER EFFICIENCY 


There are exceptional advantages in Bridgeport Phosphor 
Bronze for metal parts that must perform at their best under 
conditions of continued stress and strain. Lock washers, for 
example, must not only ‘‘grip’’ but resist corrosion and other 
deterioration that would impair efficiency, cause costly time- 
consuming breakdown and general dissatisfaction. 


These factors are never problems where Bridgeport Phosphor 
Bronze is used. Each sheet, strip, and coil that comes from 
Bridgeport’s new rolling mill has the tough, resilient, corro- 
sion-resisting spring metal qualities that only Bridgeport’s 
more modern methods make possible. By using larger cast- 
ings and exercising utmost care in handling throughout the 
entire rolling operation, the metal is protected from excessive 
exposure to oxidation and retains the natural spring qualities 
characteristic of pure phosphor bronze at its best. For top- 
quality and smooth, economical, improved production, 
specify Bridgeport Phosphor Bronze. 





















Certain resinous types of enameled wire 
may be substituted for silk-, paper-, or cotton-covered 
magnet wires in specific kinds of coils. Some of the 
enamels have a slight tendency to flow under heat and 
bond the turns into a solid mass. 

Enameled wire preferably should not be wound into 
coils at temperatures lower than 15 deg. C (59 deg. F.) 
because of the brittleness of the film below that tempera- 
ture. Owing to the very thin but tough film, enameled 
wire requires reasonably careful handling. Any tension 
device should be free of anything liable to scrape or nick 
the enamel film. Guide cloths should be saturated with 
mineral oil or turpentine. As little tension as practicable 
should be used. Because of the almost negligible com- 
pressibility of the enamel film, it is recommended that a 
layer of paper occasionally be inserted into large coils 
to permit breathing. Enameled-wire coils may be im- 
pregnated between interstices. Certain varnish solvents, 
such as petroleum spirits and coal tar naphtha, may attack 
some of the films, however. 

Heavy enameled wire is used where there is con- 
siderable danger of abrasion in the winding operation and 
where a higher breakdown voltage and a better con- 
tinuity of the film are desired. Its dielectric strength is 
greater than that of plain enamel. 

Synthetic enamel comprising the viscous polyvinyl 
formal possesses a very hard yet flexible film which is 
not affected by the common varnish solvents, such as the 
petroleum and coal tar group, and its adherence is very 
great. It consists of a vinyl acetal resin plus a cresol- 
aldehyde resin (for hardening) dissolved in a mixture of 
cresylic acid and coal tar naphtha as a solvent. 


of enamel. 


Silk-covered magnet wire (Class O) possesses 
a good space factor; provides some mechanical cushion- 
ing; will withstand some mechanical abuse, and absorbs 
impregnants. It normally contains about 10 per cent. 
Its dielectric strength, as measured be- 
tween two layers, is of the order of 220 volts per mil. 
The untreated covering is resistant to many kinds of sol- 
vents. It is used where the properties of a fibrous insula- 
tion and neatness of appearance of finished coils are re- 
quired, and where a higher space factor than that of 
cotton is desirable. 


of moisture. 


Artificial-silk-covered magnet wires (Class 
O) may be considered as cheaper substitutes for natural- 
silk-covered wires. The principle subdivisions of the 
textile-like coverings are the cellulose acetate kind, the 
cupra-ammonium type, and the viscous of nitrate varie- 
ties. Cellophane is the sheet or film form derived from 
the viscose process. It has some tendency to absorb 
Cellulose acetate is highly resistant to pe- 
troleum and coal tar solvents, though soluble in most 
lacquer solvents. Magnet wires insulated with cellulose 
acetate yarn have a thickness of covering substantially 
that of natural silk. It is particularly adaptable for 
high-frequency equipment and humid conditions. _Princi- 
ple uses are for insulating Litzendraht wire for the RF 
and IF coils in the radio industry. Ethyl cellulose is 
another film form. 

Cellulose-acetate-covered magnet wires also 
have a lustrous and clear, either transparent or colored, 
covering of thin tape of that material possessing a high 
dielectric strength and a good resistance to oil and mois- 
ture. It has some limitations as to solvent resistance and 


moisture. 
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CAST OF Oy) TO MAKE 


BETTER 
MOTORS / 


HERE'S no motor so capable of stand- 
‘Tine up under strenuous service as the 
motor with the one-piece rotor winding 
centrifugally cast of SOLID COPPER. For 
copper has better electrical conductivity, 
better thermal characteristics for motors 
... than any other metal. 

So for years manufacturers have striven 
to produce such rotors. Many have suc- 
ceeded in centrifugally casting windings of 
other metals. But only Fairbanks-Morse 
makes a centrifugally cast rotor with the 
windings of solid copper. 

F-M Motors with the patented features 
of Copperspun rotors better withstand con- 
stant plugging and reversing, give added 
years of trouble-free operation, reduce oper- 
ating costs. Their plus values are worth 
investigating. Write Fairbanks, Morse & 
Co., Dept. 25, 600 S. Michigan Avenue, 
Chicago, Ill. Branches and service stations 
throughout the United States and Canada. 


7883-EA40.160 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 


JANUARY 1941 














THE IDEAL SOLUTION TO DESIGN PROBLEMS 
HIGH HEAT Y-2B7 mica PLATE 


FOR FLAT IRONS — STRIP HEATERS AND 
OTHER COMPRESSED ELEMENT APPLICATIONS 


Y-27 is the new Mica Insulation developed especially for electrical 
appliances in which element windings cre closely spaced. The 
most important characteristic of Y-27 is its high electrical insula- 
tion resistance which provides positive freedom from current 
leakages. 











In the designing of new flat irons, waffle irons, tea kettles, strip 

heaters and other appliances having compressed heating elements 

you will find, as have many other appliance manufacturers, that 

Y-27 will prove most adaptable to your insulation requirements. 
Write for New Illustrated Folder 


NEW ENGLAND MICA COMPANY 


Incorporated 


Waltham, Massachusetts 
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VOLTAGE REGULATORS 


SUBILEE MANUFACTURING CO. OMAHA, NEBRASKA 


HIS customer very kindly tells us that because of 

the cooperation and help given them in the original 
selection of the proper type bimetal and further, because 
of the dependable uniformity of bimetal units shipped, 
Chace High-Temperature Thermostatic Bimetal was chosen 
exclusively for automatic operation of the temperature 
compensating devices in Jubilee Voltage Regulators. 
Let Chace help you to better, more uniform performance. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 
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thermo plasticity. This also applies to ethyl cellulose. 
The insulation is applied in the same manner as paper 
tape. Cotton may be used as a protective covering. 

Paper-covered magnet wires (Class O) have 
tape wrapped around and bonded to the copper wire, 
with one-third or one-half overlap. ‘Thicknesses of paper 
range from | to 2 mils, thus producing from 4-mil to 
8-mil increases. Because of its thinness it is not so 
rugged as cotton, particularly when wet. Since the 
covering is somewhat compressible, it will withstand 
a certain amount of rubbing and scraping. Its dielectric 
strength, as measured between two layers, is of the order 
of 140 volts per mil. It has a relatively low cost. The 
untreated paper is resistant to many kinds of solvents. 

Cotton-covered magnet wire (Class O) has a 
fair space factor in the intermediate sizes, increasing with 
the coarser sizes of copper wire; is a good absorbent 
of impregnants; possesses good impact and compressive 
resistance, and has good cushioning properties. Its spac- 
ing, mechanical and absorbent properties, for varnishes 
and compounds, are its chief functions. Its dielectric 
strength, as measured between two layers, is of the order 
of 125 volts per mil. Cotton is resistant to many kinds 
of solvents. Cotton and other textile-covered magnet 
wires, whether originally bare or enameled, mostly are 
used in armature windings where irregular shapes are 
necessary and where the danger of abrasion in construc- 
tion and in service requires the cushioning effect which 
such insulation affords. 

Magnet wires insulated with Class B insulations have 
a poor abrasion resistance and must be treated or com- 
pounded to withstand winding operations. Suitable bond- 
ing to the copper and penetrating and filling between 
fibers are necessary to produce good abrasion resistance. 
The maximum temperatures which they will withstand 
over extended time-intervals depend to a great extent 
upon the filling medium. 

Asbestos-covered magnet wire is covered with 
asbestos fibers (0.08-mil diam. and smaller) which may 
be in the fibrous or pulp form, but usually applied as 
yarn. In the first instance, it is molded around the wire. 
In all cases, it is cemented to the copper and impregnated 
with a non-inflammable compound. About 10 to 15 per 
cent of cotton is mixed with the asbestos fiber to facili- 
tate textile operation in some instances. Space factors 
of one product are slightly lower than those for two 
layers of cotton, with which it is interchangeable in 
apparatus. It is flexible; has a good abrasion resistance, 
and will withstand operating temperatures of about 125 
deg. C. The breakdown voltage between two layers 
of one make varies from 1100 volts for Nos. 000-3 
AWG to 800 volts for Nos. 16 AWG and smaller, 
under prescribed conditions, and will withstand 90 per 
cent of these voltages upon cooling after being subjected 
to 200 deg. C for 5 hr. One of its principle applica- 
tions is in the armatures of heavy-duty motors. 

Glass-covered magnet wire has glass fibers 
(0.25-mil. diam. and smaller) applied to the copper in 
the form of yarn, much és are textile fibers, bonded to 
the copper by a heat-resisting varnish or compound. It 
has good adherence and flexibility. The space factors 
are substantially those for one wrap of cotton. Voltage 
puncture between two layers of one make varies from 
600 volts for Nos. 0000-4 AWG and 250 volts for 
Nos. 37-40 AWG, under prescribed conditions. Un- 
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KIMPAK™* crere wanoine 
DRESSES UP YOUR PRODUCT AS IT 


PROTECTS! KIMPAK ENDS FUSS, 


MUSS AND WASTE IN YOUR 
SHIPPING ROOM ! 


se KIMPAK acrs like A sHock- 
4 ABSORBER — ITS EXTRA RESILIENCY 
CUSHIONS EVERY BLOW! 
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| KIMPAK «ives 
MAXIMUM PROTECTION 
WITH MINIMUM BULK! 
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' Protect Your Product with 
Vv ’ iT ” ry 4 
: KIMPAK’S “Shock-Absorber Action! 
d New Free Portfolio gives detailed descriptions on 
a how to protect with KIMPAK. Send for it today! 
J @ Soft, yet resilient, KIMPAK* acts as a shock absorber for your 
” product in transit... guards against breakage, scratches, “press 
- markings” and surface “burning.” It helps protect you and your 
in customers against losses due to shipping damage . . . saves time 
e, and waste motion in your shipping room . . . and dresses up your 
5 product as well. 
rs You buy KIMPAK in rolls, sheets and pads of the thickness and 
4 size that meet your needs exactly. KIMPAK is inexpensive, light- 
. weight, flexible...as easy to use as a piece of string. Since KIMPAK 
a absorbs 16 times its own weight in moisture, it more than meets 
ve government postal regulations regarding shipping of liquids. 
ed Don't delay. Mail the coupon below for definite suggestions 
‘a- on how KIMPAK can help you, and for free samples for testing. 

a 
- KIMBERLY-CLARK CORPORATION EM 1-41 
in Neenah, Wisconsin 
me Adan ss nearest sales office : 8 South Michigan Ave., Chicago ; 122 East 42nd Street, 

THIS FREE PA CKING New York City; 510 West Sixth Street, Los Angeles. 
It Please send me Portfolio of KIMPAK. 
oe PORTFOLIO IS WORTH 
mm MONEY TO YOU! Ne secscichiencspuotiec 
om 
SN cc Scanner a 

for 
Jn- *Reg. U. S. and Can. Pat. Off.) Copyright 1941, Kimberly-Clark Corp 
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cA Nation-Wide, Personalized 
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PHENOLICS: UREAS-CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


TI Close collaboration 


JAICO\ maintained because of 


the strategically lo- 

cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 

and reliable. 


TST et) me) Le 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 





SOLID AS A ROCK 


What Does This Mean to You? 


What Do Good Castings Mean to 


You in Your Manufacturing? 


What Do Solid Castings Mean to 


Your Customers? 


PRESSURE CASTINGS, INC. 


Zinc and Aluminum Die Castings 


21500 St. Clair Ave., Cleveland, Ohio 








treated glass fiber is resistant to practically all solvents 
normally encountered. It will withstand some mechan- 
ical abuse. The heat and abrasion resistances are only 
as good as the varnish or enamel used. Varnish mak- 
ers are working on this problem. Although glass-covered 
magnet wires are largely used in motors, the substitu- 
tion of glass for cotton in aircraft power transformers 
reduces the weight by about 30 per cent and doubles 
the life expectancy. It is said that universal-wound 
plate chokes having glass-fiber insulation offer 25 per 
cent of the weight; 67 per cent of the diameter, and 43 
pet cent of the length, of equivalent cotton-insulation. 

Special armature wires. J win and triple mag- 
net wires used in armature windings consist of two or 
three parallel wires, usually insulated with two wraps 
of cotton. Flexible armature wires for large machines 
consist of parallel or twisted bare or tinned copper 
wires covered with closely-woven cotton braid. 

The selected type of magnet wire for a specific pur- 
pose often is a compromise; some desired characteristic 
being sacrified, at least in part, for other desired ones. 
In some cases is may be possible to substitute enameled 
wires for those with silk, paper, or cotton insulations 
where a high space factor and a low cost are the pre- 
dominating desired characteristics. Enameled wire pos- 
sesses the greatest number of desirable properties, hence 
its extensive use. One large relay manufacturer uses no 


other kind. 


SPECIAL PURPOSE MOTORS 


(Continued from p. 74) 

tected motor is one having covers similar to those of 
the protected machine but with the covers applied to 
only one-half of the openings, usually those on the top 
half. The windings of protected and semi-protected 
motors are subject to continuous operation with a tem- 
perature rise not exceeding 50 deg. C. (90 deg. F.). 
Both types of machines are employed for machine tool 
and paper cutting services and similar applications where 
there is a liability of chips, paper cuttings, etc., falling 
into the motor frame. 

For mechanical protection against excessive moisture 
and water, motors are made in the drip-proof, splash- 
proof and water-proof types. They may also be con- 
structed to operate successfully when entirely submerged 
in water, although the use of this form is not frequently 
necessary in connection with most product operation. 

Drip-proof motors are provided with ventilating 
openings so constructed that liquids or solid particles 
which fall upon the frames at an angle not greater than 
15 degrees from the vertical cannot enter the frame 
either by direct impingement or by running along a hor- 
izontal or inclined surface. Such motors may be em- 
ployed for the operation of products from which oil or 
water may drip down onto the motor frame but the user 
must be sure that no such extraneous matter will be 
encountered other than by direct dripping. When water 
may reach the motor from any angle greater than 15 
degrees from the vertical, splash-proof motors are being 
largely employed wherever any amount of water may 
be present. 


Splash-proof motors have ventilating openings 
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COPRENE ENAMELS, another development 
of M&W Research, supply what many pro- 
duction men have long been seeking e « « 
e ee a finish that combines the durability 
and build of a synthetic enamel with the 
dust-free drying properties of a lacquer. 


These new chlorinated-rubber base enamels air-dry 
dust free in a few minutes. And they become so 
hard on air drying 24 hours (or on force-drying for 
1 hour at 200°.F.) that they will not ‘‘paper print.’ 
And they are hard clear through... no mere 
surface hardening with a soft interior. 


Many difficult finishing problems ean be solved 
with Coprene Enamels. They adhere well and are 
resistant to outdoor weather and household chemi- 
cals; gloss and flexibility are good. 


Coprene Enamels are available in clear, black, white, and colors, 
and also in silver, copper, and other metallic lustres. They are 
suitable for use on all metals. On wood they can be used either 
over a surfacer for a smooth finish or directly on the wood. 


Write for full information. 


Maas and Waldslein Co-NiewatkU9 


Branch Offices and Warehouses ... 1658 Carroll Ave., Chicago . 
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Locate punch, die and machine 
parts quickly and accurately with 


CERROMATRIX 


A low-temperature-melting alloy that 
expands slightly on solidifying. Used 
for securing punch and die parts, 
anchoring machine parts without ex- 
pensive drive fits, engraving ma- 
chine models, stripper plates, chucks 
and many other metal-working ap- 
plications. Saves hours—often days 
—of labor. A tremendous asset in 
the shop that is pressed for delivery 
of dies and products essential to the 
National Defense Program. Send for 
free manual. 


CERRO DE PASCO 
COPPER CORPORATION 


40 WALL ST. NEW YORK, N. Y. 


Were just a 
MEMBER 
of the 
GROUND CREW 


and we like it! 
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Somebody has to tune the motors for the other fellow to 
fly. Someone has to make the springs for others to use. 
It’s a vital part of defense production. All the years we 
have been treating springs as a vital part of Industry’s 
supply line stand us in good stead, for it finds us with: 


* A Production Line for shipment of springs in large or small 
quantities to meet your production line requirements. 


% A Production Line of heat-treating equipment, batch type 
and continuous, with carefully controlled atmospheres. 


* A Production Mill for unexcelled cold-rolled spring steel. 
* Time-trained craftsmen..whose life calling is springmaking. 
Barnes-made Springs 
and Spring Steel 
WALLACE BARNES CQO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


BRISTOL, CONNECTICUT 








but they are so constructed that drops of liquid or solid 
particles falling on the machine in a straight line or at 
any angle not greater than 100 degrees from the ver- 
tical will not enter the frame either directly or by strik- 
ing and running along the surface. ‘This type of motor 
is being favorably used for the operation of machinery 
in breweries, creameries, bottle washers, pumps, or any- 
where that water in quantity may be encountered and 
especially in such locations as those in which the motor 
and its product are subject to a daily application of 
water by hosing. 

Drip-proof and splash-proof motors, since they have 
provision for natural ventilation, are rated on the basis 
of a temperature rise under full rated conditions of 50 
deg. C. (90 deg. F.). 

For conditions where water, oil or dirt may consti- 
tute a greater hazard than those for which the above 
mentioned types are suited, water-proof motors are 
used. The frames of these are totally enclosed and the 
construction such that streams of water may be played 
upon the frame without leakage except such slight amount 
as may occur around the shaft. The bearings are de- 
signed to prevent water from entering the oil reservoir 
and provision is made for automatic drainage of the 
machine. As water-proof motors are totally-enclosed, 
they are rated on a temperature rise under rated load 
for continuous operation of 55 deg. C. (99 deg. F.). 

Totally-enclosed motors are so constructed as 
to prevent the exchange of air between the inside and 
outside of the case but not sufficiently to be termed air- 
tight. While totally-enclosed motors may be constructed 
to depend wholly upon the radiation of the heat from 
the exterior of the frame, the more generally employed 
type of totally-enclosed motor is that in which a fan, or 
fans, integral with the machine but external to the en- 
closing parts, provide better ventilation than is obtained 
in the simple totally-enclosed machine. 

Such motors are classed as totally-enclosed, fan- 


| KCENT developments in general-purpose motors 

provide a degree of protection against some 
electrical and mechanical adversities to operation 
that tend to limit the necessity to specify special- 
purpose motors. This design is, for example, better 
insulated electrically and better designed mechan- 
ically than were preceding general purpose jobs. 
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IT'S TAKEN EVERYTHING WE COULD 
GIVE IT, J.G...THOSE MALLORY CONTACT 
ASSEMBLIES WERE THE ANSWER / 





MALLoRY Complete Contact Assemblies 


May on the Answer for You, Too ! 


Years of specialization in the development 
of electrical contacts have made it apparent 
that often the selection of the right contact 
material... even the proper design of the 
contact itself supplies only a partial answer 
to certain problems. 

The composition and design of the contact 
member often requires the same specialized 
attention and experience in order to attain 
adequate efficiency. 

With a staff of experienced metallurgists 
and design engineers, it is only natural that 


Mallory should undertake to provide this 
further service. Proper tension . .. contact 
attachment... corrosion resistance... sim- 
plified action . . . alloy selection . . . resist- 
ance reduction... better heat dissipation 
... these and a host of other problems are 
typical of those solved through Mallory 
complete contact assemblies. 


No matter what type of contact you are 
using ...be sure to have your Mallory 
representative give you all the facts about 
this most adv enced Mallory contribution. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address — PELMALLO 


M3 P.R. MALLORY & CO. Inc. “= ; 
NON-FERROUS ALLOYS ELECTRICAL CONTACTS 
POWDERED METAL ALLOYS 
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THE TIMING MOTOR 
WITH STEEL PINIONS 
AND BRASS GEARS! 


The SYNCHRON ‘600" Self-Starting 
Timing Motor is giving ee 
in countless applications. This compact 
little motor is only 2” in diameter—yet 
it has the power to operate smoothly 
= accurately on both big and small 
jobs. 


SYNCHRON ‘'600" is furnished in 
speeds of 1, 2, 4, or 10 RPM... 
either clockwise or counter-clockwise 

. in all voltages and cycles. Torque, 
8 oz. on 1” radius at 1 RPM. Here is a 
thoroughly dependable motor that will 
give you years of trouble-free service! 











@ Small But Powerful! 

@ Double Bronze 
Bearings! 

@ Music Wire Shafts! 

@ Lifetime Lubrication! 

@ Mounts in Any Position! 


WITH TIMING MACHINE 


A small, precision-built Timing 
Machine, powered by the SYN- 
CHRON “600,” is also available. 
Small enough to fit a space only 
3144" x 3144” x 1%” it will operate 
stoker controls, action signs, regu- 
lators, etc. Available in standard 
intervals of 1 RPM, 1 RPH, 1 
RPH12H and 1 RPD. Does your 
specific application require other 
speeds? Then write us for complete 
details about special speeds in 
Synchron Timing Machines. 


Our Engineers Will Help You Lick Your Toughest Motor 


and Timing Machine Problems. 


Send Details Of Your 
Problems oe ee 





' Sc co. 


PRINCETON 
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cooled and are widely employed where there is much 
dirt or dust in the air. In this type of motor an inner 
enclosing case is provided for the rotor and stator and 
this case is practically dust-tight, while the frame itself 
is cooled by the forced ventilation of the fan passing over 
the outside of the inner casing. Since both rotor and 
stator are thus totally enclosed there is no opportunity for 
the dust to gather in the air gap and settling of the dust 
on the outside of the inner casing is prevented by the 
strong draft supplied by the ventilating fan or fans. 

In woodworking service the dust is in the nature of 
sawdust which is not in itself injurious to the motor wind- 
ings but, when an ordinary protected machine is used 
in such service, the dust will be likely to settle around 
the ventilating openings and, by reducing the ventilation, 
allow the motor to overheat. 

Totally-enclosed, fan-cooled motors may also be ob- 
tained for operation under conditions of grain and other 
inflammable dusts which often create an extreme hazard. 
When motors are to be employed under such conditions 
they should be specified as meeting the Underwriters 
requirements for Class II, Group G hazardous condi- 
tions of operation. 

Protected motors have been used to large extent for 
the operation of textile machinery but the objection here 
is similar to that of the use of simple protected motors for 
woodworking service. The lint which is ever-present in 
the air will collect around the ventilating openings and 
thus reduce the necessary amount of ventilation. The 
present practice for this particular service is tending to- 
ward the use of open motors with large ventilating open- 
ings through which the lint is readily blown out by the 
motor fan on the rotor. All interior surfaces of the 
frames are smooth and designed to avoid any pockets in 
which the lint could lodge while the windings are given 
a glass-smooth finish upon which the lint cannot adhere 
or cling. 

Motors to meet the adverse conditions of the fumes 
of acids, alkalies and corrosive gases must be selected’ 
with particular care as to the specific conditions to be 
encountered. The presence in the air of the fumes or 
vapors of various chemicals, either acid or alkaline, may 
be capable of serious injury to the windings if not prop- 
erly guarded against but, if suitable provision is made 
by the use of the right kind of resistant insulation or 
impregnation, the open type of motor of otherwise stand- 
ard construction may prove entirely satisfactory. 

Many kinds of vapors or fumes, on the other hand, 
are most hazardous due to their presence in the atmos- 
phere rendering it extremely explosive. Long experience 
has shown that the construction of motor frames which 
are gas-tight is entirely impractical due to the manner 
in which gases will permeate even the closest seals or even. 
through iron framework. When such fumes or vapors 
get into the motor frame, a spark from an imperfect 
connection, or from a brush, is sufficient to ignite them 
and cause an explosion. ‘The remedy has been found 
by the development of the explosion-proof motor 
which is so constructed that even if the vapor or fume 
does work into the frame and become ignited the re- 
sulting explosion will not interfere with successful oper- 
ation of the motor, nor will it allow the escape of sparks 
or flashes which will ignite the surrounding atmosphere. 

The conditions of this nature which have been classed 
by the Underwriters as of a hazardous nature are: 
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GEE! HE HASN’T HAD A 
MINUTE’S REST SINCE HE WAS 
INSULATED WITH FIBERGLAS! 


Fiberglas* Insulation cut losses from 
downtime on the toughest jobs 


“AST YEAR a certain Midwestern steel 
4 plant changed over to Fiberglas for 


electrical insulation. 


Result: $24,000 saved on maintenance 


(according to the company’s own figures). 


In addition, they had less downtime 


on equipment that worked in moisture... 


. in scorching heat, dust, flying 
scale-particles from the rolling mills . . . 
over pickling baths where corrosive acid 
fumes surround the motors ... and on 
cranes where many stops and starts cause 


serious overloads. 


What’s more, the company made that 
$24,000 saving even though thev had 
more equipment running more hours than 


the previous year! 


Wherever vou have tough jobs to do. 
Fiberglas may well do them better, with 


fewer headaches, and at less cost. 


Perhaps you don’t have motors working 
under tough conditions. Perhaps the sur- 
roundings in which your motors work 


are entirely normal. 


Then so what? 


Is it possible for Fiberglas-insulated 
motors to help you? 

Yes! And in a very important way! 

Today, industry is gearing up for de- 
fense production. 24-hour schedules are 
becoming more and more common. And 
as machinery operates more hours per 
day and at greater speeds, the hazard of 
downtime mounts. 

You need an additional safety factor 
in vour motors. And you can get the 
maximum safety factor in standard-size 
Fiberglas-insulated motors. 


Also, today important motor manufac- 


turers are making smaller-size Fiberglas- 
insulated motors which operate safely at 


approved higher temperatures. 


And the pay-off? 


Even these smaller motors have a sub- 
stantially larger safety factor than 
ordinary motors insulated with class A 
materials. And their cost is little, if any, 


more. 


So, with the expensive bugaboo of down- 
time looming larger on the industrial 


horizon, watch out! In new equipment 


or in your next repair job, specify com- 


plete Fiberglas Electrical Insulation. 


Owens-Corning Fiberglas Corporation, 
Toledo, O. In Canada: Fiberglas Canada, 


Ltd., Oshawa, Ont. 


OWENS-CORNING 


FIBERGLAS* 


*T.M. Rey. U. 3. Pat. Off 


TO MFGRS. AND REPAIRERS OF ELECTRICAL EQUIPMENT: The case history in this advertisement demonstrates 


superior performance of Fiberglas-insulated motors. Perhaps this insulation can help you build new sales-appeal 


into the products you manufacture or repair. Why not investigate Fiberglas Electrical Insulation today? Write us. 
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Adding machines don't make mistakes. Nor 
can any ‘‘mistakes’’ be tolerated in their 
construction. It’s a precision job all the 
way through. 


That's one reason the Sundstrand Division 
of Underwood Elliott Fisher, when a molded 
plastic design was decided upon for their 
adding machine, picked Auburn to mold the 
case, key plate and keys. 


Whatever your product, if it’s of molded 
plastics, you can be sure of the right answer 
to your molding problem, when you turn 
the whole job over to Auburn. 


Sixty-five years experience in the handling 
of molded plastics and in solving molding 
problems adds up in your favor when the 
utmost in precision and quality are required 
without a premium in price. 





MOLDED PLASTICS DIVISION 
is7v76é—I941 


AUBURN BUTTON WORKS, Inc. 


AUBURN, N. Y.. NEW YORK, CHICAGO 


DETROIT, SYRACUSE, CLEVELAND. BOSTON 





Class I, Group A, atmospheres containing acetylene. 
Class I, Group B, atmospheres containing hydrogen 


or gases or vapors of equivalent hazard as manufactured 
gas. 


Class I, Group C, atmosphere containing ethyl ether 
vapor. 

Class I, Group D, atmospheres containing gasoline, 
petroleum, naphtha, alcohols, acetone, lacquer solvent 
vapors, and natural gas. 


From the above groupings it will be seen that the 
latter, Class I, Group D, contains those fumes and 
vapors most likely to be encountered and against them 
there is provided a special class of motors which are 
classified as explosion-proof. With the ever increasing 
use of many of the products included in this class, the 
explosion-proof motor is being widely employed in such 
services as gasoline handling, paint and lacquering estab- 
lishments, dry cleaning plants and many chemical fac- 
tories. It should be noted, however, that the commer- 
cial explosion-proof motors are specifically restricted by 
their manufacturers as suitable for use under Class I, 
Group D hazards and should not be used for the other 
classes. Class I, Group A (acetylene) presents haz- 
ards so severe that no manufacturer has attempted to 
meet them. In Class I, Groups B and C, the condi- 
tions are too severe to be met by any ordinary explosion- 
proof construction, but for certain applications some 
explosion-proof apparatus has been approved for Group 
C. Care should therefore be exercised in attempting 
to apply explosion-proof motors to any conditions other 
than those of Group D. 

Explosion-proof machines are rated on a basis of 
continual operation at full rated load with a temperature 
rise not exceeding 55 deg. C. (99 deg. F.). The 
allowable rises in temperature which have been cited 
for the various types of protected machines are based 
upon motors that are built with Class A insulation on 
the windings. [he same types when constructed with 
windings having Class B insulations are rated as having 
an allowable temperature rise in each type 20 deg. C. 
(36 deg. F.) higher than those given for each type 
respectively when they are provided with Class A in- 
sulation on the windings. 

All of the enclosed types of motors previously re- 
ferred to are classed as self-ventilated machines since 
the dispersal of heat depends upon radiation from the 
frame or upon air circulation produced by fans which 
are integral elements of the motors themselves. For 
installations in extremely hot or dirty locations it is some- 
times necessary to employ a separately-ventilated ma- 
chine in order to provide a circulation of clean and cool 
air to the windings. Such motors are totally-enclosed 
and the frames are provided with inlet and outlet ducts 
for the admission and discharge of the ventilating air. 
The circulation of the air is maintained by a fan which 
may be integral with the motor, and the machine then 
classed as enclosed self-ventilated, or the fan may 
be wholly external and not a part of the motor, in 
which case the motor is classed as enclosed sep- 
arately-ventilated. 

The reader is referred to our ““Motor Specifications” 
tabulation on pp. 122 and 124 of this issue for references 
to motor types as supplied by individual manufacturers 
to meet various adverse mechanical conditions. 
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SPEND THIS WINTER IN 
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HOTEL ROYAL WORTH Few resort hotels provide the 
glamorously tropical setting this hotel enjoys with 
its commanding view of Lake Worth and Palm 
Beach. Golf and beach privileges, fishing. Excel- 
lent cuisine, and service, and a considerate scale 
of rates, suggest this as an ideal vacation spot. 
KENNETH ARNOLD, Manager. 





SARASOTA TERRACE The social life of the West 
Coast centers about this moderp hotel with its fine 
facilities for day-time sports and evening activities. 
You will enjoy Sarasota’s Gulf beaches and cham- 
pionship golf courses. Fishing, riding, sailing are 
among activities that make this a first choice vaca- 
tionland. Rates are modest. TrimotHy Hat, Mgr. 





HOTEL MANATEE RIVER Located in the delightful 


resort town of Bradenton, overlooking picturesque 
Manatee River. Rates are modest with service, 
cuisine and accommodations of the highest. Guest 
rooms are exceptionally attractive—the kind you 


want if you’re considering a long stay. All sports 
and every indoor diversion. HAroLD WALKER, Mgr. 





‘on WINTER spend your Florida vacation dif- 
ferently—in a hotel noted for its cordial hospi- 
tality as well as its excellent facilities. Whether 
you favor the East Coast or West Coast doesn’t 
matter for the Collier Florida Coast Hotels pro- 
vide this choice. You’re certain to find one that 
will suit your needs perfectly. 

For further details, write to the hotels direct, or 


to 11 West 42nd Street, New York City, or con- 


sult your travel agent. 


COLLIER FLORIDA 
COAST HOTELS 


Georce H. Mason 


President and General Manager 


KENNETH ARNOLD 


Assistant General Manager 


MANATEE RIVER SARASOTA TERRACE 
Bradenton Sarasota 


TAMPA TERRACE FLORIDAN 
Tampa Tampa 





ROYAL WORTH DIXIE COURT 
West Palm Beach West Palm Beach 


LAKELAND TERRACE 
Lakeland 
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— “The Nuts” For Making Wire Joints! 
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STRIP WIRES — SCREW ON ...THAT’S ALL! 


Standard With Leading 
Electrical Product 
Manufacturers. 





Perfect for all electrical wiring. 
Perfect for Fixture Wiring. 
Save Time and Money. 

No tools—twist on with fing :2rs. 


Safe—no hot solder or blow 
torch. 


Better Electrically — Stronger 
Mechanically. 


Sizes for all common joints. 
Speeds up assembly line. 


MILLIONS IN USE! 


Order a Trial Carton Today! 
Available for wires from Two No. 
18 up to Three No. 10—solid or 
stranded. FREE SAMPLES ON 
REQUEST. 


a 


FULLY APPROVED: 
LISTED BY UNDERWRITERS’ 
LABORATORIES, INC. 





1008 PARK AVENUE 


Bc | 


IDEAL COMMUTATOR DRESSER COMPANY 


SYCAMORE, ILLINOIS 


“OFFICES IN ALL PRINCIPAL CITIES” 


ACTUAL SWATCHES OF 


Ae a7 





Mailed free to any felt user, this combination Application Chart 

and Sample file-folder not only samples the 14 s.a.e. felt types. . . . It 

also classifies approved felt uses throughout Industry. Contains the s.A.«. 
specification tables, too. A valuable reference work (bound in standard file 

f size) which makes your choice of the correct felt easy, in all applications 
where felt serves better. No obligation or sales follow-up. Write today. 


BOOTH FELT COMPANY, INC., 480 19th St., Brooklyn, N. Y., 732 Sherman St., Chicago, Ill. 
[Established 1905] 
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DESIGN BROADENING 
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quency ratings, direct connections to the deflection plates 
of the teletron are in order. In this instrument it is pos- 
sible to make such connections without removing the 
cabinet, since terminals have been provided at a rear 
access window. 

Since the cathode-ray oscillograph derives its power 
from the mains, and since line voltages and frequencies 
vary throughout the world, some provision must be made 
to take care of varying conditions. Accordingly the 
power transformer has been designed to operate at fre- 
quencies from 40 to 60 cycles per second. Series or 
parallel connections of the two primary windings, as 
selected by a switch suitably marked, permit operation 
at either 115 or 230 volts. In the operation of the 
teletron, potential differences up to 1500 volts dc. are 
required, and some thought must be given to the safety 
of the man who uses or services the instrument. By 
means of a safety switch, power is turned off as soon as 
the chassis is slid as little as one-half inch forward in 
its cabinet. 


ROBLEMS arising in the manufacture of a pre- 
cision measuring instrument have already been dis- 
cussed. How they were met in the design of the Type 
208 will now be considered. One of the first steps was 
to break the unit into three parts, each of which could 
be constructed with almost complete independence of 
the others. These sections are the front panel, the main 
chassis, and the rear chassis. Further simplification is 
possible on the two chassis, however. While a few of 
the electrical components are mounted and wired di- 
rectly at the points in the circuit to which they are con- 
nected, such practice if carried very far tends to produce 
confusion and errors. Consequently, sub-assemblies are 
resorted to wherever electrical efficiency is not thereby 
sacrificed, and considerable simplification results. 
Thus when all the base and sub-assembly wiring has 
been completed, it is necessary only to combine units. 


CTIVELY collaborating upon the integrated 

engineering-design development of the Du 
Mont Type 208 Cathode Ray Oscillograph were: 
Dr. P. S. Christaldi, development engineer (and 
author); Norman C. Hall, production engineer; 
Wm. A. Geohegan, formerly development engineer; 
and, Dr. T. T. Goldsmith, Jr., director of researc h 
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Executives, product designers, engineers . . . all those responsible for product development . . . 


may promptly secure any of the items listed here. 


DC. MOTORS - 1-01 


Part-by-part review of the design and 
construction features of frames, coils, 
armatures, brushes, bearings and end 
shields of heavy duty dc. motors, avail- 
able in sizes from 1 to 60 hp., constant 
speed, and % to 15 hp., adjustable speed. 
General Electric Co. 


MERCURY SWITCHES 1-02 


Electrode-to-mercury and mercury-to- 
mercury type switches sturdily designed 
for a wide variety of applications. Also 
included is a group of special types. Com- 
plete technical data and prices. Powrex 
Switch Co. 


BLOWER WHEELS 1-03 


Performance charts and recommended 
housing dimensions for blower wheels in 
sizes from 4% to 9 in., furnished in either 
steel or aluminum, single width, single 
inlet, and for double width, double inlet, 
spider end plate wheels available in 10%, 
12 and 16 in. sizes in steel with aluminum 
lacquer finish. A 35% in. size is furnished 
in steel, plain finish, only. Torrington 
Mfg. Co. 


LOCK NUTS 1-04 


Lock nuts which increase the thread area 
in sheet metal, thus making practical the 
use of lighter gage stock and simplifying 
assembly in inaccessible places. Condensed 
table of specifications of all stock sizes. 
FabriSteel Products, Inc. 


OILLESS BEARINGS 1-05 


Characteristics, operating conditions, 
clearances and tolerances, and installation 
data on bearings, bushings and parts made 
of graphited metal alloys, special bronze 
alloys and impregnated wood. Suggested 
uses and a list of available standard sizes 
are also given. Neveroil Bearing Co. 


ORGANIC CHEMICALS 1-06 


Properties, uses and specifications of 142 
synthetic organic chemicals, each of which 
is classified and described in accordance 
with the characteristic group to which it 
belongs. An enlarged product and appli- 
cation index and new tables of useful data 
are included in this revised tenth edition. 
Carbide and Carbon Chemicals Corp. 
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PLUGS, SOCKETS 1-07 


Power plugs and sockets designed for 
5000 volts and 25 amp., in 2, 4, 6, 8, 10 
and 12 contacts for interconnecting com- 
ponent parts. Dimensions, applications 
and mounting specifications. Howard B. 
Jones. 


RANGE UNITS 1-08 


Performance and dimensional data for 
115-120 volt heating units for ranges 
equipped with 2 or 3 heat switches and 
230-240 volt units for use on ranges with 
5, 6 or 7 heat switches. Adaptor rings 
and other parts for complete assemblies. 
Edwin L. Wiegand Co. 


PHOTOTUBES 1-09 


Phototubes for light-operated relays, light 
measurements and sound reproduction, 
supplemented by circuit diagrams, char- 
acteristic curves and charted data on the 
various types. RCA Mfg. Co. 


WELDING CABLE 1-10 


Water-cooled electrical cable assembly to 
connect the secondary taps of a welder 
transformer with a portable welder gun, 
with emphasis upon the advantages of 
using this type of specially constructed 
kickless cable. Clark Controller Co. 


TRANSFORMERS 1-11 


Luminous tube transformers, including 
standard heavy duty, high power factor, 


Simply check those desired and mail the card 


high intensity and window suspension 
types, with specifications and dimensions. 
Similar information on core and coil 
transformers and capacitor transformers 
for power factor corection. Acme Elec- 
tric & Mig. Co. 


FIBRE PRODUCTS 1-12 


Comprehensive engineering reference data 
on a wide variety of fibre materials: hard 
vulcanized fibre and laminated phenolic 
in sheets, rods, tubes and fabricated parts, 
an improved thin insulation in sheets, 
strips and coils, motor slot insulation, etc. 
Spaulding Fibre Co., Inc. 


MOTOR BEARINGS 1-13 


Cast phosphor bronze electric motor bear- 
ings drilled, slotted and grooved to exact 
specifications. More than 200 sizes listed 
with complete data as to dimensions, load 
carrying abilities and design features. 
Buckeye Brass & Mfg. Co. 


CONDENSERS 1-14 


Wet and dry electrolytics, fixed and sil- 
vered mica condensers, transmitting, auto 
radio, television and other condensers. Of- 
fers a wide selection of units for radio 
and sound applications. Sprague Prod- 
ucts Co. 


PANEL INSTRUMENTS = 1-15 


Miniature panel instruments of the 3-inch 
classification, in round or rectangular 
styles. Suggested applications, construc- 
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tion features, operating principles, list 
prices, dimensional and mounting data. 
Westinghouse Electric & Mfg. Co. 


MERCURY RELAY 1-16 


Construction, operation, capacities, fea- 
tures and advantages of an unbreakable 
mercury relay which embodies sealed 
mercury-to-mercury contacts in a metal 
shell. Durakool, Inc. 


BLOWER HOUSINGS 1-17 


Housings in five different diameters to fit 
standard 4%, 5, 6, 7% and 9 in. diam. 
wheels for applications where wheels, 
housing and motor are used to create 
forced draft or suction. Detroit Stamp- 
ing Co. 


LEVEL CONTROLS 1-18 


Rugged electronic relays for level con- 
trol of liquids and powders. Types for 
providing single level control, on and off 
pump control at two levels, boiler feed- 
water control and tank condensate sig- 
nals. Photoswitch, Inc. 


THERMAL OILERS 1-19 


Visible, automatic lubricators for solid, 
wick and waste-packed bearings. Two 
models specified—one with the thermo- 
dome adjustable feed control, the other 
with vibrating rod. Also sectional views, 
dimensions and prices of adapters for 
holding oilers rigidly in place. Trico 
Fuse Mfg. Co. 


OILS AND RESINS 1-20 


Physical properties and applications of 11 
chemicals varying in form and appear- 
ance from mobile oily liquids to fine 
white crystals and hard transparent res- 
ins. Outstanding electrical properties, fire 
resistance and inertness suggest uses other 
than those mentioned. Monsanto Chem- 
ical Co. 


PACKINGS 1-21 


Construction analysis of double “U” pack- 
ings, now better adapted to services such 
as high pressures, heat, oil or special 


®@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 





2c—POSTAGE WILL BE PAID BY — 


ELECTRICAL MANUFACTURING 
1250 SIXTH AVENUE 
NEW YORK, N. Y. 


liquids. By supplying detailed data re- 
garding conditions and equipment, a draw- 
ing may be obtained from the manufac- 
turer showing the adaptability of a pack- 
ing to a specific service. Wayne Davies 
Packings, Inc. 


CAPACITORS 1-22 


Wet and dry electrolytics, paper and mica 
capacitors for radio and television appli- 
cations. Types, capacities, sizes in inches 
and prices. Solar Mfg. Corp. 


INSTRUMENTS 1-23 


Variety of accurate, round and rectangu- 
lar panel and switchboard instruments 
which incorporate a basic bridge type 
movement with soft iron pole pieces. 
Simpson Electric Co. 


VOLTAGE REGULATOR 1-24 


Operating characteristics, construction, 
specifications and dimensions, and appli- 
cations of an instrument for pre-deter- 
mining the performance of any electrical 
device or product under voltage fluctua- 
tion. Acme Electric & Mfg. Co. 


GEARHEAD MOTORS 1-25 


Flexibility of parallel shaft gearhead mo- 
tors permits their use in virtually all in- 
dustries as shown in the typical applica- 
tions illustrated. Master Electric Co. 


TRANSFORMERS 1-26 


Complete line of high quality transform- 
ers, reactors and filters for recording, 
public address, broadcasting, television 
and commercial service, as well as data 
on plugs, cords, jacks, pads and panels. 
Audio Development Co. 


PHOTO-RELAY 1-27 


Low-cost photoelectric control relay for 
operation on 115 volts indoor service. Ap- 
plication charts showing what units to 
use in a particular location make selection 
easy. Ratings, installation, external con- 
nections and sensitivity adjustment data. 
Westinghouse Electric & Mfg. Co. 


Use this postpaid card, 


FIRST CLASS 
Permit No. 45 


(Sec. 510, P.L. &R.) 
New York, N. Y. 








SPHERICAL BEARINGS 1-28 


Helpful facts on the selection of spherical 
roller bearings, time-saving computations, 
drawings of various types of bearing de- 
sign, triple seal data and specifications. 
SKF Industries, Inc. 


CORDS, WIRES 1-29 


Available types of shielded wires for ra- 
dio, sound systems and speech input 
equipment wiring. Also data on flexible 
cords, oil burner cable and cord sets. 
Whitney Blake Co. 


POROUS BEARINGS 1-30 


Size listings and code numbers of plain, 
flanged and thrust bearings and washers 
made from a low-friction material hav- 
ing an average porosity of about 35 per 
cent, high tensile strength and long life 
factor. Keystone Carbon Co., Inc. 


RELAYS AND TIMERS 1-31 


Descriptions and illustrations of power, 
midget, plate circuit, ac. and dc. multiple 
leaf and high frequency relays as well as 
synchronous timers. Potter & Brumfield 
Mfg. Co., Inc. 


NICKEL JOINING 1-32 


Instructions on all joining processes, in- 
cluding electric arc, oxy-acetylene and re- 
sistance welding, silver brazing and soft 
soldering, applicable to nickel and nickel 
alloys. International Nickel Co., Inc. 


PHOSPHOR BRONZE 1-33 


Four standard phosphor bronze alloys 
and their general properties; also char- 
acteristics and technical data of phosphor 
bronze rods, sheet and strip, spring wire 
and welding wire. Phosphor Bronze 
Smelting Co. 


GLYCOLS 1-34 


Properties, uses, and possibilities of a wide 
range of glycols. Table of reference data 
on commonly used physical constants and 
solubilities of these colorless, odorless 
liquids aids in selecting glycol. Carbide 
and Carbon Chemicals Corp. 


RHEOSTAT 1-35 


Outstanding design features, table of 
standard values, and dimensional data on 
a 500-watt rheostat adapted for applica- 
tions such as motor speed control, lamp 
dimming, electronic tube control, etc. 
Hardwick-Hindle, Inc. 


SCREWS, BOLTS 1-36 


Sizes, dimensions, materials and list 
prices on machine, sheet metal and thumb 
screws, stove, carriage and machine bolts, 
nuts, rivets and special products. Liber- 
ally illustrated. Central Screw Co. 
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| Hered Why: LELAND SPECIAL-BUILT 
, | MOTORS HAVE PROVEN THEY CAN ADD 
AMAZING NEW PERFORMANCE! 


© One manufacturer built a gasoline pump able for the 
first time, to operate continuously. Another manufac- 
turer found a way to adjust vacuum pump clearances 
after assembly. Another built a floor scrubber in a new, 
convenient lo-height size. Those are the kinds of maior im- 
provements manufacturers are getting with Leland motors 
designed to their own specifications. 

® The sales possibilities are obvious. And because a major 


improvement does put a product “out in front”, it will 
really pay you to check the possibilities in your case. 


© Could you use a higher starting torque, multiple speeds, 
over-load protection, chromium trim, lighter weights, etc.? 
By cooperating with your design engineers, Leland can 
build you a motor to give you any special feature. 
Production Problems Also Solved — Special-built 
Leland motors also eliminate the need for pulleys, adapt- 
ers, belts, complicated wiring, etc... . Instead, you get a 

| motor designed for easier and more profitable installation. 

| © Give Leland engineers a chance to work on your prob- 
lem. Send us the details today. 


| THE LELAND ELECTRIC CO., DAYTON, OHIO 
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HROMALOX UNITS 


‘ IMPROVE the quality by 


equipping your product with 
these well-known, all-satisfy- 
ing heating units. Chromalox 
Units will insure long life and 
eminently satisfactory per- 
formance in your product, as 
they are doing for many 
others. 


IMPROVE customer ac- 


ceptance of your product. In- 
dustrial buyers expect the best 
of Chromalox, through seeing 
and using these units in their 
own plants. Domestic buyers 
everywhere know Chromalox 
super standards and perform- 
ance, as in Chromalox-equip- 
ped ranges, water heaters, air 
heaters. 


IMPROVE the servicing 


situation by reducing or elim- 
inating after-sale troubles. 
Chromalox units not only 
help to sell your product 
but also to keep it sold! 


IMPROVE the design of 


your product with the right 
unit correctly and efficiently 
applied. Chromalox units 
come in a wide variety of 
types, sizes, and capacities for 
many different heating needs. 
The Wiegand Engineering 
Staff, long experienced in elec- 
tric heat for product adapta- 
tion, is ready to help you 
select and apply just the unit 
you need. There is no obli- 
gation in this. Write us today. 










immersion 


You'll be interested in receiving 
“The Chromalox Book of Electric 
Heat’’—64 pages of valuable in- 
formation. Mail the coupon with 
SS A your business letterhead. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 





New Developments in Television 


Color television, using a standard type receiver with a two-color, 
24-inch revolving disk about a foot in front of the picture end of 
the cathode-ray tube, has been demonstrated by Dr: B.. F. W. 
Alexanderson, consulting engineer of the General Electric Co., to 
members of the National Television Systems Committee. As the 
disk whirled at a speed of 1800 rpm., its transparent field of 
orange-red and greenish-blue reproduced the studio television pro- 
gram in realistic colors. Dr. Alexanderson explained that in order 
to accomplish this, a similar colored disk revolved before the 
iconoscope pick-up tube of the transmitter. Among those who 
attended this demonstration of color television, which is still in an 
experimental stage, were George Henry Payne, member of the 
Federal Communications Commission, Dr. R. C. Goldmark, in 
charge of television engineering for the Columbia Broadcasting 


System, and Philip D. Reed, General Electric board chairman. 





(Left to right) Dr. R. C. Goldmark, Philip D. Reed, 
Dr. E. F. W. Alexanderson and George Henry Payne. 


Improvement of their delay-screen television tube by Allen B. 
DuMont engineers has resulted in correcting the color from the 
original orange to white, it has been announced. The white-delay 
tube makes feasible the halving of the usual 30 frames per second 
to 15, thereby permitting 625-line scanning for greater picture 
detail instead of the 441-line RMA standard, within the allotted 
television channels. By providing an image retention or carry- 
over effect from one electronic impression to the next, the white- 
delay teletron minimizes flicker. 

Development of television to a point that will enable the industry 
to agree on a uniform transmission system of acceptable technical 
quality is being speeded by the availability of $8,000,000 set aside 
for this purpose by some 40 individuals and firms authorized by 
the Federal Communications Commission to engage in programs 
of research and experimentation. 


New Products and Parts at Power Show 


While placing main emphasis on the field of materials and appa- 
ratus used in the generation and distribution of steam and electric 
power, the 14th National Exposition of Power and Mechanical 
Engineering, held at Grand Central Palace, New York, early in 
December, featured many products and materials of special in- 
terest to manufacturers and designers of electrically operated ma- 
chines, devices and appliances. Among these were speed reduc- 
tion units, insulating materials, photoelectric and electronic devices, 
belting, air filters, compressors, recording instruments, gauges, con- 
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RING 


WRICOPRINT 


The quickest, easiest, most economical 
way to letter maps and drawings per- 
fectly is available now at a price every 
draftsman can afford. Your work with 
the new inexpensive WRICOPRINT will 
equal lettering produced with the more 
expensive WRICO Lettering Guides, es- 
tablished as standard throughout the 
world. WRICOPRINT Guides are genu- 
ine PYRALIN, the pen is the newest 
WRICO model, the lettering pad pro- 
motes speed, ease and accuracy. 


See WRICOPRINT at your dealer’s or 
write for illustrated bulletin No. 


WOOD-REGAN INSTRUMENT CO., INC. 
NUTLEY, N. J. 





MANUFACTURERS OF 


ELECTRICAL FELT 


@ Vibra-Sorb Pads 
(Absorb machine vibrations) 
@ Gaskets 
@ Washers 
@ Wicking 


SYNTHETIC RUBBER 


@ Molded Parts 
@ Sponge Rubber 
@ Sheets 

@ Strips 


WESTERN FELT WORKS 
4027-4115 W. Ogden Ave. Chicago, Illinois 


BRANCHES IN ALL PRINCIPAL CITIES 








FENWAL AIR THERMOSWITCH — Sygrmo-resPo"* 4. 


_ Ad 
A Junction Box, now attached to electric sw iperation 
the cartridge type thermoswitch as justab o> to 400° F 
shown, allows use of BX or Conduit range 0 115 
attached to terminal block within Rating 10 Amp- 3 
protective cover. Permits, also, use of Volts, 5 NOP tate 
graduated dial and knob and protec- Volts. s10 F. eh 
tion of lead wires. To its already tial practically oe 
wide application now is added the © at write 
field of ventilation and air condition- the 


ing. “Hex” type for immersion con- 
trol also available. 


10 MAIN STREET 
ASHLAND, MASSACHUSETTS 


trollers, meters, rectifiers, rheostats, metals, alloys, welding equip- 
ment and similar products. 

Of scientific as well as practical interest was a display showing 
the uses of radium radiography in the non-destructive testing of 
materials and machine parts. The apparatus consists of a small 
container of radio-active material, supported rigidly in front of the 
part to be inspected, and an X-ray film fastened in a light-tight 
holder to the back of the part. Rays passing through the specimen 
cause a shadowgraph to appear upon the film, thus revealing fis- 
sures, blow-holes or other structural faults in the material. 

A speed reduction unit, shaped like a pulley and designed to be 
mounted on the shaft extension of the driven machine, affords 
output speeds between I] and 215 rpm. This device includes a 
helical-ground 13:1 reduction unit and answers the requirements 
of most belt, chain and screw conveyors, feeders, mixers, agitators 
and similar machines running at or below 200 rpm. Aan insulat- 
ing material, useful for air conditioning and refrigerators, as well 
as in building construction work, is made wholly of steel and 
combines structural advantages with low conductivity. A newly 
developed all-metal rheostat is said to reduce temperature rise by 
50 per cent due to the use of aluminum. 

Among new controls was a line of electro-permanent magnet 
type ac. solenoid contactors especially developed for machine tool 
and air conditioning appliances. These contactors open on a 
momentary current impulse, but consume no current whatever ex- 
cept when being thrown over. Another controller, designed for 
the automatic heating of small parts, employs a light-sensitive cell. 
The parts are fed between clamps which close the power circuit, 
heating the metal by contact resistance. When the piece is raised 
to a predetermined temperature, its characteristic color causes the 
sensitive cell to react, opening the circuit and discharging the 
parts. In the welding line, a small, low-current arc welder, em- 
ploying current as low as 5 amp., is available for welding thin 
gauge alloys. 


Energy Output Steps Up 


Production of electricity by the electric light and power industry 
for the week ended December 14 was 2,862,402,000 kw.-hr. as 
compared with 2,604,558,000 kw.-hr. in the like week of 1939, up 
9.9 per cent. According to figures released by the Edison Electric 
Institute, total output in the four weeks ended December 14 amount- 
ed to 11,191,737,000 kw.-hr., a gain of 9.6 per cent over the 
10.210,777,000 kw.-hr. produced in the corresponding period of 


the year previous. 


MEETINGS AHEAD 

January 8. American Washer and Ironer Manu- 
facturers Assn. Annual meeting, Chicago, Ill. J. R. 
Bohnen, 80 E. Jackson Blvd., Chicago, Ill. 

January 9-11. Institute of Radio Engineers. An- 
nual convention, New York, N. Y. Harold P. Westman, 
330 W. 42 St., New York, N. Y. 

January 11-13. American Engineering Council. 
Annual meeting, Washington, D. C. Col. L. B. Lent, 919 
Seventeenth St., Washington, D. C. 

January 13-15. National Air Conditioning Assn. 
Annual convention, Chicago, Ill. A. F. Callahan, 220 E. 
42 St., New York, NY. 

January 13-16. Coin Machine Industries, Inc. 1941 
exposition, Chicago, Ill. Theodore R. Sills, 43 E. Ohio 
St., Chicago, Ill. 

January 13-16. Third All-Industry Refrigeration 
and Air Conditioning Exhibition. Chicago, Ill. R. 
M. McClure, 111 W. Washington St., Chicago, Ill. 

January 27-29. American Society of Heating and 
Ventilating Engineers. Annual meeting, Kansas City, 
Mo. A. V. Hutchinson, 51 Madison Ave., New York, 
N.Y. 

January 27-31. American Institute of Electrical 
Engineers. Winter convention, Philadelphia, Pa. H. 
H. Henline, 33 W. 39 St., New York, N. Y. 

February 17-21. National Electrical Manufactur- 
ers Assn. Mid-winter conference, Chicago, Ill. W. J. 
Donald, 155 East 44 St., New York, N. Y. 
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MAGNETIC MOTOR STARTER 
CLASS 11-200 
Features That Make Installation Quick and Easy 


Compact cabinet fits limited space, on machine 
or separately. Deep-drawn hinged door offers 
easy access to parts. Ample wiring space. Wiring 
terminals at front of unit. Concentric knock- 
outs on top, bottom, both sides. Single screw 
locks starter in place. 


Features That Reduce Maintenance Costs 
‘“‘De-ion’”’ quenchers prolong contact life by 
rapid arc extinction— 4 cycle. Bi-metal provides 
accurate, unvarying overload protection. Direct- 
acting vertical operation—no bearings. Contacts 
can be inspected without dismantling. Front and 
back stationary contacts interchangeable. All 
parts removable from front with screw driver. 
Non-carbonizing, moisture-resisting arc box. 


WESTINGHOUSE ELECTRIC & MFG. COMPANY 


EAST PITTSBURGH, PA. 
J-21146 
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Designed To Power 
The Small Devices 
For Which There 
Is A Large And 
Growing Market 


If your present or future operations involve 
powering such devices as Electric Tools for 
artists and jewelers, individual Picture Pro- 
jectors, small Cooling and Blower Fans, motor- 
driven Pencil Sharpeners, or Miniature Model 
Products of any kind... then it will pay 
you to investigate this new 115-Volt Universal 
Motor by Delco Appliance. Furnished with 
complete steel case or mounted in skeleton 
form, as desired. An internal fan draws cool 
air over the commutator and coils and allows 
the motor to develop exceptionally high power 
for its weight and size. 


MaReew agar Cee. (0) 


General Motors Sales Corporation 
ROCHESTER, N. Y. 





Canada Imposes Embargo on U.S. Products 


Prohibitive import duties on new models of American products, 
including radios, phonographs, refrigerators, electrical appliances, 
and virtually all other appliances and equipment made with ma- 
chine tools, have been imposed by the Canadian government in an 
effort to build up machine tool resources there for war needs and 
to protect Dominion manufacturers who are banned from restyling 
their present products. Another effect of this new policy on Ca- 
nadian domestic economy, it is understood, will be to discourage 
consumption and encourage saving and investment in Canadian 
bonds. 

In connection with a second list of articles comprising five major 
categories, for which importation permits will be issued but only 
in restricted amounts, Finance Minister Ilsley stated that it was the 
intention gradually to decrease these imports from hard currency 
countries as Canadian industries adapted themselves to the use of 
domestic materials or materials from other sources. Mr. Ilsley 
has declared that despite these restrictions total United States 
imports gradually will increase. 

In order that this curtailment of imports from the U. S. and 
other countries will not increase the activities of domestic manu- 
facturers to the detriment of concentration on war essentials, an 
excise tax of 25 per cent of the manufacturer's price will be levied 
on the following items: radios and radio tubes, phonographs, elec- 
tric stoves, refrigerators, water heaters, light fixtures and lamps, 
washing machines, vacuum cleaners, toasters, grills, irons and 
ironers, coffee makers, razors, etc. 

According to a partial analysis of recent trade figures, U. S. 
exports valued at about $50,000,000 annually are either embar- 
goed or restricted by the Canadian order. Canadian purchases of 
radio apparatus in this country were about $2,556,406 in 1939. 
Not affected by the embargo are such production machines as 
machine tools, as imports of these would step up Canadian pro- 
duction of war materials. 


Shreve Urges Plant Modernization 


Addressing the St. Louis Electrical Board of Trade recently on 
“Some of Industry's Problems and Opportunities,” Earl O. 
Shreve, vice president of the General Electric Co. and president 
of Nema, said: “In 1932, about 50 per cent of the plant equip- 
ment in this country was over ten years old. By 1939, it is esti- 
mated that about 70 per cent of the plant equipment was over ten 
years old. Our industrial plants are handicapped by a backlog of 
obsolete machinery. We must rapidly modernize present plants, 
as well as build new ones, in order to fulfill our obligations in 
producing armament and at the same time maintain or increase the 
production of peacetime goods. We must also remember that 
when this war is over, no matter who wins, we will be faced with 
competition from comparatively low cost labor and modern equip- 
ment. Great Britain and Europe have been installing new ma- 
chinery in their plants and buying great quantities from us. It is 
true that most of it may be blown up, but it is also reasonably 
certain that what is left will be new and up-to-date.” 

In an “Industry and National Defense” symposium arranged 
by the National Broadcasting Co. recently and carried on a coast- 
to-coast network, Mr. Shreve declared: “The electrical manufac- 
turing industry is proud to have a double responsibility in the 
national defense program. It must not only turn out intricate 
military devices but at the same time must produce the generators, 
motors and related equipment to enable all other industries to do 
their share. There are no figures on the important indirect work 
but, in the direct defense effort alone, members of the National 
Electrical Manufacturers Association to date have pledged them- 
selves to create military articles to the value of approximately one 
billion dollars . . . To supply the craftsmen necessary for all of 
these activities, apprentice and training courses have been expanded. 
Thousands of additional workers have been employed. The pay- 
rolls of many companies are greater than during the World War.” 


First National Wiring Conference Held 


Jointly sponsored by the National Adequate Wiring Bureau and 
the International Association of Electrical Leagues, the First 
National Adequate Wiring Conference in Chicago was attended 
by approximately one hundred industry representatives. Five 
plans for the promotion of adequate wiring were presented, each 
of which was selected as an example of a well-rounded program 
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A PROBLEM IN ELECTRICAL STEEL 


goes up in Smoke 


AS TWO MEN EASILY 
FIND AN ANSWER THAT 
NEITHER COULD HAVE 

FOUND ALONE 


iy happens somewhere every day. 

An electrical manufacturer runs into 
a lamination production problem that 
he knows the right steel recommenda- 
tion will solve. He calls in the man 
from Carnegie-Illinois. Together they 
study the problem, each applying his 
own specialized knowledge. The pro- 
duction man knows his particular situ- 
ation thoroughly. ‘The Carnegie-IIli- 
nois engineer contributes not only a 





specialized knowledge of silicon steels, 
but a broad familiarity with electrical 
production in many fields. A discus- 
sion between these two men usually 
brings to light sound, money-saving 
ideas which help to keep production 
costs down to a minimum and often 
result in an improved product. 
Throughout the industry, manufac- 
turers have come to rely on the recom- 
mendations of the man from Carnegie- 


CARNEGIE -tECInN OS 





[llinois. He’s trained to know Electrical 
Steel Sheets and to solve problems in- 
volving their use. He has at his com- 
mand the research, production and 
distribution facilities of the foremost 
steel producer in the world. He handles 
every type of Electrical Steel Sheet 
and can make unbiased suggestions 
without favoring any one product. 
Why not discuss with him your next 
problem that involves the use of steel? 


ELECTRICAL STEEL SHEETS 


STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 











That’s our FUNCTION! 


There's not a great problem involved to 
if gggse) meet specific requirements ‘‘on deliv- 
Q' / ery’... any wire can be manufactured 
ty ’ “to pass."’ But it's another matter to 

meet these same requirements year 


after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—they are field strategists . . . anticipating causes 
of wire failures, iasulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will sot be impaired because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Enameled Copper Cotton Covered 
Enameled Iron Celanese Covered 
Enameled Alloy Glass Fibre Covered 
Enameled Aluminum Twisted Multiples 
Silk Covered Parallel Multiples 
Litzendraht 





4 112 
WINSTED 
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HUDSON WIRE COMPANY 


CONNECTICUT 


that is getting results, and was characterized by some special ap- 
proach to the home wiring problem in a detailed analysis by the 
local industry leader directing the activity. The conference con- 
cluded with an open forum during which questions were directed 
to the various speakers. 


Machine Tool Output Holds High Level 


November operating activity of the machine tool industry, meas- 
ured in terms of payroll hours, stood at 95.4 per cent of capacity, 
according to the National Machine Tool Builders Assn., as com- 
pared with 96.8 for October and 91.2 for November, 1939. 
Capacity increased 3 per cent over October, bringing the accumu- 
lated increase to 54.9 per cent over September, 1939. 


New Standards on Textile Materials 


Sixty-five specifications of quality, tolerances, test procedures and 
definitions developed by the American Society for Testing Ma- 
terials through the work of its committee on textile materials have 
been covered in the 1940-1941 issue of “A.S.T.M. Standards on 
Textile Materials.” Included are specifications and methods of 
test for asbestos roving and asbestos tape for electrical purposes; 
methods of testing and tolerances for tubular sleeving and braids, 
0.007-in. cotton tape, woven glass fabrics, tubular sleeving, braids 
and tapes; tentative methods of test for thickness of solid elec- 
trical insulation. Copies are available from the American Society 


for Testing Materials, 260 S. Broad St., Philadelphia, Pa. 


New Standards for Steel Sheet 


Currently proposed standards covering wire and sheet steel gages 
would be shifted from the gage number system to a decimal system 
under the recommendations of the sub-committee of the American 
Standards Association. Briefly, it is proposed that: present use of 
gage system of numbers to identify uncoated flat rolled metals in 
thicknesses less than 0.250 in. be discontinued, identification and 
specification to be made only by reference to its dimensions in 
decimals of an inch, and, effort be made to establish a series of 
preferred thicknesses based on the 20 series of ASA decimal pre- 
ferred numbers rounded to three significant decimal places. 

This project is under consideration variously by interested par- 
ties and Nema handling is through its codes and standards com- 
mittee. ASA is the co-ordinating association. 


Appliance Sales Increase Notably 


Washing Machines. Shipments in October, 1940, totaled 
168,527, topping the October, 1939, figure of 142,830 by 18 per 
cent and the September, 1940, total of 149,002 by 13.1 per cent. 
Shipments in the 10 months of 1940 amounted to 1,359,405, ac- 
cording to the American Washer and Ironer Manufacturers Assn., 
up 8.4 per cent from the comparable period of 1939, when the 
figure was 1,252,996. 

Ironers. October shipments amounted to 23,282, 92.4 per 
cent higher than the 12,097 reported for the same month in 1939 
and 10.8 per cent above the all-time high of 21,007 established in 
September. January to October shipments totaled 133,350 com- 
pared to 105,249 in the like period of the previous year, increase 
of 26.7 per cent, and also topped all 1939, in which the total 
was 115,224, by 15.7 per cent. 

Refrigerators. Domestic household units sold during October 
numbered 82,019 compared with 57,715 in October, 1939, up 42.1 
per cent, and 104,454 in September, decline of 21.4 per cent. 
According to Nema, total number of units sold through October, 
1940, amounted to 2,347,157 against 1,682,372 in the same 1939 
period, increase of 39.5 per cent. 

Electric Ranges. Units sold in October were 34,714 com- 
pared with 23,611 the previous October and 32,167 in September, 
gains of 47 and 5 per cent, respectively. Nema reports total sales 
for the first 10 months of 1940 to have been 354,365, while 264,- 
409 were sold in the comparable period of 1939, up 34 per cent. 

Oil Burners. Shipments amounted to 40,580 in October as 
compared with 41,490 in September, off 2.4 per cent, and 34,658 
in October, 1939, increase of 17 per cent, according to the De- 
partment of Commerce. Ten months’ total reached 223,498 
against 181,645 in 1939, a gain of 23 per cent. 

Mechanical Stokers. Sales for the month of October, 1940, 
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%& The speaker of the evening wears full-dress . . . while the “public 
address” technician does his work in overalls. But, with both, it’s the 
DOING of a JOB that counts. 


} RELAYS, too, wear a coat of polished chrome and gleaming bakelite 
m ... or the dull raiment of strict utility. In either case . . . you depend on 
of RELAYS by GUARDIAN for that unfaltering performance that only a A Production Job 
‘d QUALITY product can deliver. a 
. 7 or DeLuxe Finish 
a Whether your electrical control problem calls for deluxe CUSTOM- 
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MOTOR- 
STARTING 


Capacitors 


@ It’s one thing to get a real good ca- 
pacitor. It’s something else to be sure 
it’s properly applied. Aerovox guarantees 
both these essentials to satisfactory per- 
formance. 





Aerovox offers you the necessary choice of 
electrolytic and oil-filled paper capacitors 
for intermittent and continuous-service 
conditions. Likewise the widest selection 
of containers, mountings, terminals. And 
best of all... 








Aerovox provides an engineering service 
based on many years of pioneering and 
specialization in the motor-starting and 
other industrial fields. So submit that 
problem for suggestions, specifications, 
quotations, samples. 





THAT 
FIBER 
COLLAR 


offers the 
solution to most fastening problems... 


N every Elastic Stop fastening, it is the collar that 

keeps the nut tight... by automatically eliminating 
thread play when the nut is applied, and by continuing 
to hold the load-carrying thread faces in a constant 
pressure-contact. 


This collar has properties, not possessed by metals, 
which make it ideally suited to its job. Made of a bone- 
like chemically-hardened cotton cellulose fiber...one of 
the toughest and most durable substances known... it is 
not adversely affected by moisture, gasoline, oil, grease, 
or ordinary solvents. Most important, it is highly resilient 
and readily absorbs vibration and shock without fatigue 
or change in its structure. 


a ATALOG contcins a graphic explanation of the Elastic 
Stop principle, presents test and application data, and 


AS, 
lists the complete line of nuts. @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD + UNION, NEW JERSEY 


SELF-LOCKING 
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amounted to 25,503, up 38.5 per cent from October, 1939, sales 
of 18,416 but were off 18.5 per cent from the September figure 
of 31,337, according to the Department of Commerce. 1940 sales 
aggregated 134,545 through October compared with 90,829 in the 


same period the previous year, gain of 48.1 per cent. 


Machine Tool Plants Expand 


Steps to expand machine tool production have been taken by the 
U. S. War Department “to break the machine tool bottleneck.” 
Letters have been sent to Giddings & Lewis, Fond du Lac, Wis., 
Bullard Co., Bridgeport, Conn., and Bryant Chucking Grinder 
Co., Springfield, Vt., in which the War Department has agreed 
to reimburse the companies over five years for the cost of plant 
expansion. Similar letters will be sent to other companies in the 
near future. In the meantime, defense commission officials are 
checking over the schedule of machine tool production during the 
next few months. 

Undertaken on behalf of the national defense program, a survey 
in questionnaire form has just been completed by the National 
Machine Tool Builders Assn. Specific information was sought 
on plant expansions, employment, engineering and development 
work. Of the 115 companies covered in the survey, representing 
about 80 per cent of the country’s machine tool capacity, 65 have 
reported additions to plants between August, 1939, and September, 
1940, increasing, on the average, about 30 per cent in existing 
manufacturing area. On the basis of expanding production, the 
association predicts the dollar value of machine tool shipments in 
1941 will increase 50 per cent over 1940, estimated at $400,- 
000,000. 


For Better Control of Materials 


U. S. War Department has requested the American Standards 
Assn. to develop a standards project on the application of sta- 
tistical methods of control of materials and of manufactured prod- 
ucts. During the past few years, new methods based upon the 
use of statistics have been coming into use as controls in quantity 
production. It has been indicated, therefore, that the reason for 
this War Department request is that a sufficiently simple formula- 
tion of the principles of the subject may be made in such form as 
to facilitate the use of these newer methods in the defense pro- 
gram, by the military depariments in the inspection of materials 
delivered under government contracts by numerous manufacturing 
contractors and sub-contractors. A special American Standards 
Assn. committee of industrial experts, headed by Dr. R. L. Jones 
of the Bell Telephone Laboratories, has approved undertaking the 
project. Among other members of the committee are L. F. 
Adams, General Electric Co.; Harold F. Dodge, Bell Telephone 


Laboratories, Inc.; John S. Tawresey, SKF Industries, Inc. 


National Union’s Plan for Service Vlen 


Employees of the National Union Radio Corp., having more than 
one year's seniority, who volunteer or are drafted for military 
service, will receive a month’s salary and at the conclusion of the 
one-year service period will be reemployed by the company. 
National Union will carry the entire group life insurance premium 
for a period of one year and forty days. 


New Plants, Expansion, Acquisitions 


Union Carbide & Carbon Corp. plans to erect one of the 
largest plastic plants in the country to triple its output of vinylite 
plastic. At an estimated cost of two to three million dollars, the 
plant will be located at Bound Brook, N. J., and is expected to 
be completed within eight or nine months. The resin, to be used 
in the new plant as a raw material, will be made at Carbide’s 
chemical plant in South Charleston, W. Va., and will be shipped 
to Bound Brook, where it will be processed, plasticized, mixed 
with colors and made into molding powder or rolled into sheets. 

Stupakoff Ceramic & Mfg. Co., formerly Stupakoff Lab- 
oratories, Inc. (ceramic insulators for electrical and refractory 
applications), is now located at Latrobe, Pa., in larger quarters. 

Timken Roller Bearing Co. is now undertaking a $3,000,- 
000 expansion program, designed to meet defense requirements, in 
4 Ohio plants. 

Sheffield Gage Corp. is erecting a new air conditioned gage 
manufacturing plant of the war-time, black-out type, in Dayton, 


ELECTRICAL MANUFACTURING 





ELECTRICAL TESTING LABORATORIES - ELECTRICAL TESTING LABORATORIES 
ELECTRICAL TESTING LABORATORIES - ELECTRIC. 
} STING LABORATORIES - ELECTRICAL TESTI 
tee G MRSC eee tis 

ESTING LABORATORIES ELECTRIC 

BORATORIES + ELECTRICAL TEST 

CTRICAL TESTING LABORATORIES 

NG LABORATORIES » ELECTRIC 

ATORIES ~ ELECTRICAL TESTI 

CUA ee Vie a 

PVN ae ge 

DRIES - ELECTRICAL TESTI 

TESTING LABORATORIES 

BORATORIES » ELECTRIC 

S * ELECTRICAL TEST! 


WC ee eta 
TESTING LABORATORIES + ELECTR ATORIES * ELECTRIC 


LABORATORIES + ELECTRICAL TESTIN( ¢ ELECTRICAL TESTI! 
ELECTRICAL TESTING LABORATORIES + EL STING LABORATORIES 
SIC CU See Ue MS” 

PVT EVE SR RSG MIST ey 

ATG A ee Saag 

TESTING LABORATORIES + ELECTRICAL TESTING 

LABORATORIES - ELECTRICAL TESTING LABORATORIES + ELECTRICAL TESTI 


JANUARY 1941 








lst Step In Making 
K-W REACTORS 


Here are the four steps in making 
a K-W Reactor, from Precision 
Bobbins to finished product. 


K-W Reactors are more than favorably known for 
their high quality and fine appearance. 


Their No. 1 step required a special bobbin with an 
accurate pre-determined winding space; also, the bob- 
bin must furnish maximum insulation plus strength. 


A Precision Bobbin having positioned flanges held 
by concentric tubes solved their problem. 


Spirally wound of dielectric paper and materials, 
Precision Bobbins offer a coil form of great strength, 
better insulation and low cost. The paper core with the 
close fitting flanges prevents any possibility of shorts. 


The design permits greater winding space, reducing 


coil size, so important in present day design of 
products. 


No matter how complicated 3 Types of Bobbins 
your coil requirements may be 
consult Precision. It costs you . — 
nothing and may point the ae peactiadlly ony 
way to better performance, size 
economy through the use of SQUARE 
Precision Bobbins, and other Practically any 


° . size 
manufacturing savings. vm 
Write today for bulletin — TANGULAR 
illustrating and describing Pre- os ¢ combleation 
cision Bobbins. 


Patents Pending) 


PRECISION PAPER TUBE CO. 


CHICAGO, ILL. 





2035 W. CHARLESTON ST. 
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Ohio, under a 5-year government defense facilities contract. Addi- 
tional floor space will more than double present capacity. 

Despatch Oven Co. has increased manufacturing facilities at 
its plant at 622 Ninth St., S.E., Minneapolis, Minn., to take care 
of the large volume of orders for ovens, heat treating furnaces and 
air heaters. 

Harvey Radio Laboratories, Inc., has enlarged its plant 
by completing the erection of modern assembly shops adjoining its 
machine shop at 447 Concord Ave., Cambridge, Mass. 

Hydraulic Press Mfg. Co., with its modem new plant at 
Mt. Gilead, Ohio, now in full operation, has increased its manu- 
facturing capacity by 100 per cent. 

Foote-Burt Co. (drilling, boring, tapping, broaching and 
grinding machines) has acquired the Hammond Mfg. Co., which 
makes sensitive radial drilling and surface grinding machines. 

Eureka Vacuum Cleaner Co. in Detroit has acquired the 
Progress Vacuum Corp. of Cleveland, and will move the equip- 
ment of the latter company to the Detroit plant. 


Conducting Rubber Compound Developed 


Significant new development of the Firestone Tire & Rubber Co. 
is a rubber compound which conducts electricity. Used in the 
tread or sidewall construction of tires, it prevents the danger of 
high voltage discharges of static electricity from trucks, buses and 
passenger cars by grounding them. It may also be used to elimi- 
nate, at the source, the noise of wheel static in automobile radios; 
straps of this rubber may be applied to ground vibrating machin- 
ery; and on tailwheel tires of airplanes it grounds static charges 
picked up during flight. 


About People You Know 


M. L. Fawcett, who has been manager of the transformer 
division at the Sharon, Pa., works of Westinghouse Electric & 
Mfg. Co. since 1935, has been transferred to the Pittsburgh head- 
quarters of the company as staff assistant to the general works 
manager. HH. V. Putman now assumes management of the 
transformer division. He has been manager of engineering at the 
Sharon transformer works since 1931 and is succeeded in this post 
by J. K. Hodnette. 

Donald G. Little, chief engineer of the radio division of 
Westinghouse Electric & Mfg. Co. since 1927, has been appointed 
consulting radio engineer and John E. Hutcheson, engineering 
manager of the radio division. 

C. E. Harrison, vice president of the American Engineering 
Co., Philadelphia, has been appointed general manager in addition 
to his present duties. 

T. F. Barton, assistant district manager of the New York dis- 
trict of the General Electric Co. for the past two years, has been 
appointed district manager, thereby becoming administrative head 
of the apparatus sales organization for New York, Connecticut 
and northern New Jersey. 

Claude E. Murray has been named vice president and gen- 
eral manager of the Willard Storage Battery Co. after having 
held similar positions in the company’s Canadian affiliate. He 
succeeds S. W. Rolph as general manager of the organization, 
Mr. Rolph becoming vice president of the Electric Storage Battery 
Co. of Philadelphia. 

John M. Spangler, general sales manager of the National 
Carbon Co., Inc., has been made a vice president. 

A. B. Morey, treasurer of the Gisholt Machine Co. for the 
past four years, has been elected a vice president. H. J. Home- 
wood succeeds Mr. Morey as treasurer. C. K. Swafford, 
general superintendent, has been elected to the board of directors. 

R. E. Zimmerman, vice president of the United States Steel 
Corp., has been elected president of the American Standards Assn. 
Mr. Zimmerman has served as vice president of the association 
since 1938 and as a member of the board of directors since 1937. 


1940-41 Insulating Materials Standards 


Comprising twelve specifications and tests covering flexible var- 
nished tubing, varnished cloth tape, phenolic laminated sheet, fric- 
tion and rubber insulating tape, tapes for electrical purposes, the 
1940-41 edition of “A.S.T.M. Standards on Electrical Insulating 
Materials” has recently been issued. Five standards cover molded 
insulating materials and five pertain to plates, tubes and _ rods. 
Also included are procedures for testing electrical insulating oils; 
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proposed specifications for rubber insulating blankets for use around 
electrical apparatus; standards giving tests and tolerances for woven 
glass fabrics, glass tubular sleeving and braids, and glass tapes; 
and six methods providing significant procedures for electrical 
tests. Copies may be obtained from the American Society for 


Testing Materials, 260 S. Broad St., Philadelphia, Pa. 


Electrical Industry Mien Address N. A. M. 


Among leading industrialists to address the 1940 Congress of 
Industry of the National Association of Manufacturers were 
Philip D. Reed, chairman of the board of the General Electric 
Co., Clifford S. Stilwell, vice president of Warner and Swasey 
Co., and W. M. Angle, president of Stromberg-Carlson Telephone 
Mfg. Co. and chairman of the employment relations committee 
of the N.A.M. 

It was Mr. Reed's contention, in his analysis of the economic 
problems resulting from- the war in Europe and possible means 
of their solution, that the effect upon industry of placing in a few 
short months government orders for many billions of dollars worth 
of defense materials and implements of war was electric. “Orders 
for additional billions from private industrial and utility compa- 
nies, he said, “were promptly placed to balance or enlarge plant 
capacity needed for the production and transportation of defense 
products. Several hundred thousand of our unemployed are find- 
ing jobs in defense industries each month, and it is not unlikely 
that a year from now substantially all of America’s working force 
will be employed. National production is at an all-time high. It 
is possible, if not probable, that our national income in 1941 will 
exceed that of 1929. . . . Thus, though no one fails to appreciate 
that the current high level of activity is in very large part the 
direct result of adding many billions to our government debt, the 
immediate industrial and business picture has reversed itself almost 
overnight and a brand new set of problems are at hand.” 

Warning of a potential danger of inflation as a result of the 
national rearmament program, Mr. Reed said: “I suggest a care- 
fully planned and projected program, participated in by organized 
labor and by trade and civic organizations through the country 
(with which, 1 am sure, government would willingly cooperate) 
to encourage and promote ihe purchase of ‘baby bonds’ or the use 
of other vehicles for savings.” Such a program, he added, would 
help curb @ war-time boom in prices and at the same time ease 
readjustments with the tapering-off of the armament program. 

Vice President Stilwell, of Warner and Swasey Co., speaking 
for the machine tool industry, on which the success of our national 
defense program so directly depends, discussed the situation on 
“The Problem of the Supply of Labor” as follows: “The prob- 
lem of expansion has been difficult for lack of any apparent ability 
of anyone thus far to reveal to the industry a specific tabulation of 
requirements for the completion of our national defense project. 
We cannot tell just what types of machine tools must be pro- 
duced, or in what quantities. Up to this point the entire procedure 
has been one of guessing rather than factual analysis and is the 
result of judgments from personal observations made in Europe 
of the crucial situations arising from a failure to bring forward 
machine tool capacity more rapidly in England and France. 
Granted, however, that the inevitable and involved processes of 
tooling and production planning are provided for, there is now 
increasing evidence that the machine tool industry is demonstrating 
its ability to meet the requirements placed upon it. If and when 
our national defense program will produce a schedule of its re- 
quirements in machine tools, that schedule will be accomplished.” 

President Angle, Stromberg-Carlson Telephone Manufacturing 
Co., emphasized: “It is of absolutely the highest importance at this 
time that in the interest of the defense program there be harmonious 
relations in the manufacturing industry between employers and 
workers, that disputes and strikes be kept at a minimum, and that 
jurisdictional strikes be avoided all together. The proper admin- 
istration of the Wagner Act is of surpassing importance.” 


Realism in Sound Reproduction 


Representing an unusual technique in sound reproduction, a new 
system of recording and reproducing sound-on-film has been de- 
veloped by RCA engineers in collaboration with the Walt Disney 
group. Shown for the first time in the motion picture “Fantasia,” 
it projects a complete third-dimensional effect of sound and music. 
An ingenious arrangement of strategically located loudspeakers in 
the theatre and the use of sound control tracks create the illusion 
of sound moving with action on the screen, thus achieving a new 
type of screen entertainment. 
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HETHER you use G-E instruments your- 

self, or build them into your products, 
sturdy, dependable construction is obviously of 
utmost importance. Most instruments will oper- 
ate satisfactorily when new. But it’s long-time 
service that counts— ability to retain accuracy 
over a period of years. 


That’s why we build these features into G-E instruments: 


Sapphire jewels mounted in metal provide a 
sturdy, low-friction bearing surface. 


All parts of the instrument proper are held 
rigidly together by metal. 


The magnet is held securely in place by 
metal clamps. 


Pole pieces are die-cast together—can’t change 
their positions regardless of severity of service. 


Phosphor-bronze control springs are of finest 
quality and workmanship. 


Strong, molded Textolite base will not warp 
or change shape. 


VREVIVE 


These are some of the features that help to assure 
you of long, accurate service even if the operat- 
ing conditions are unusually severe. 


G-E instruments are available in a wide variety 
of attractive styles and sizes for both a-c and d-c 
service. For complete information, call the 
nearest G-E Office or write General Electric, 
Schenectady, N. Y. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 
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ADVANTAGES OF 
CE dle 
OC aa Bs 


Designed to Meet Your 
Requirements 


General Electric can supply sturdy 
motor parts having the correct elec 
trical and mechanical characteristics 
for your machines. Parts with ex- 
tremely high starting torque, two- 
speed-motor parts, and high-fre- 
quency-motor parts—these are in 
dicative of the wide range. Parts are 
available in a wide range of 60-cycle, 
50-cycle, 25-cycle, and d-c ratings. 
General Electric can supply the rotor 
and stator and any additional motor 
parts that your application may 
require, such as a switch or end shield. 


GENERAL @ 





CLAMPING DEVICES 


COOLANT PUMPS 


DRILL PRESSES 


FLOOR MACHINES 


PN Le) 0) 


REFRIGERATORS 


po) ot A a te) 


TABLE-FEED MACHINES 


TAPPING MACHINES 


TEXTILE MACHINERY 


WOODWORKING MACHINES 


Same Performance as in 
Complete Motors 


G-E motor parts receive the same 
careful attention as assembled motors. 
They have ample overload capacity 
and are built to give long, quiet 
operation. The cast-aluminum rotor 
is inherently well balanced, is practi- 
cally indestructible, and has _ per- 
manent electrical characteristics. Sta- 
tors are constructed to stand long, 
hard service. The windings are insu 
lated with the best materials known 
to resist moisture, oil, and mild acids 
and alkalis. Every part is checked 
before it leaves the factory. 


_ 


AND OTHER APPLICATIONS 






Benefit of G-E Engineering Service 


G-E engineers have successfully ap- 
plied motor parts to production 
machinery for many years and will 
gladly work with you—not only in 
selecting the correct parts but also 
in providing ventilation and lubrica- 
tion and in maintaining alignment 
and clearances. These points are vital 
to the satisfactory performance of 
motor parts in your machines and are 
thoroughly understood by G-E engi- 
neers whose assistance is yours for 
the asking. Contact the nearest G-E 
sales office or write to General Elec- 
tric, Schenectady, N. Y. 


ELECTRIC — 


070-281 
















AUTOMATIC.--EFFORTLE. 


PHOTOELECTRIC@S 
CONTROL PY 


AT NEW LOW PRICE 


2 


— 

















$28.15 


- COMPLETE™ 
RELAY ALONE 


$19.50 





THIS NEW PHOTOELECTRIC RELAY opens new possibilities 


for control by means of the “electric eye.’’ Despite its sensa- 
tional low price, it is an exceptionally durable, long-lived 
control. Its novel enclosure makes it remarkably easy to 
install. And because of its attractive, streamlined styling, it will 
fit in pleasingly wherever it may be located. 


Whether you’re interested in photoelectric control for your 
plant processes or for use on the equipment you manufacture, 
you'll find this new relay worth looking into. 


U $ fr | T FO a *Includes relay and light source 
s h 
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@sorting objects by size ‘it 


GENERAL ) ELECTRIC 


















This 


Toggle Switch 


B Has Baker 


FINE SILVER 


Contacts 





Put the 


COLONIAL 
Wire 
Stripper 


To work in 





Your Plant on 


10-DAY FREE” TRIAL 


Note These Features: 


1.—Centrifugal action 
double edge blades. 
springs whatever. 2. Dialed 
micrometer adjustment screw, 
for exact gauge, for stripping 
kinds and sizes of wire. 
3. Dise clutch and lever con- 
nected and under positive 
control of micrometer adjust 
ment 4. Reversible type 
switch on motor, with ball 
bearings thruout. 5. Foot 
pedal and lever c 


leads wire direct to 
of stripping blades 


F YOU STRIP WIRE in your plant, 
the COLONIAL Wire Stripper 
will effect decided production econ- 
omies thru its fast and accurate per- 
formance. Easy to operate—foo!- 
proof thruout—high quality construc- 
tion—a remarkable machine. 
* 

Without obligation, you can prove 
the worth of the COLONIAL—on 
your own work—cn our TRY BEFORE 
YOU BUY PLAN. 
Send us your wire samples and specifi- 
cations so we may accurately gauge 
your needs before shipping machine 
and instructions. 


Take advantage of this Free 
Trial Offer or Write for Cir- 


culars and Prices. 


Pyramid makes a Wire Stripper for every need:— 
Colonial, E-Z Foot Pedal, Mastercraft Foot Pedal, Side 
Lever, Overhand Lever and Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 


2224 So. State St. 


CHICAGO, ILL. 











HEN you throw a little toggle 

switch, you expect results just as 

you would with one of its larger 
brothers — that’s what switches are for. 
Reasoning somewhat along this line, 
Hart Manufacturing Co., of Hartford, 
Conn., have equipped theirs with Baker 
fine silver contacts, thus making it a 
very much up to date and very reliable 
electrical device — and the first toggle 
switch to have this feature. We feel 
proud that our product is identified 
with it. 


We are headquarters for anything you 
may need in contacts, whether of plat- 
inum, palladium or alloys of these 
metals; silver, gold or tungsten. If you 
need contacts either for heavy or light 
duty, consult us before you place your 
order. Very probably you will find it to 
be to your advantage. 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 


NEW YORK SAN FRANCISCO 





CHICAGO 





TUNGSTEN 


METAL POWDER 


@ The tungsten powder required for contact points, 
wire, and carbide, must be of high purity, and only 
selected Wolframite ore is used in its preparation. 
Ore concentrates, usually specified as containing a 
minimum of 65% tungsten tri-oxide, are purchased 
on a unit basis which is known as twenty pounds or 
1% WOs content per ton. CLEVELAND TUNG- 
STEN, INC. has for some time been active in the 
ore fields of western United States. 


@ Pure tungstic acid, extracted chemically from the 
ore, is reduced with hydrogen under careful regula- 
tion to give the required particle size and density. 
Powder metallurgy guides the working of this product 
into ingot, rod, wire, etc. Many of these processes 
and compositions are patented. this company manu- 
factured some of its specialties under the rights of the 
U. S. Patent 41,359,353, which, many believe, is the 
basic patent for all the tungsten carbide and similar 
work. Tungsten-Copper alloys, long used for clips in 
treating tungsten ingots, were developed for pressure 
welding, starting about 1922 with electrodes for the 
spoke of the Ford wheel, and now consume much 
powder. 

@ THE CLEVELAND TUNGSTEN, INC. makes 
several grades of the pure powder to meet specific 
engineering requirements as to gravity and particle 
size for the carbide tool industry. Inquiries invited. 


CLEVELAND TUNGSTEN 


INCORPORATED 
10000 MEECH AVENUE. CLEVELAND, OHIO 


ELECTRICAL MANUFACTURING 








@ A customer writes: ‘Die costs in our shop dropped sharply when we 
began to use your Silicon Sheets three years ago. Punchings were more 
accurate, easier on dies. And because of our automatic feed, the flatness 
of these sheets speeded up production. Naturally, laminations stack 
more easily and we have saved money on handling. 


“Long ago, we acknowledged the high permeability and low core loss 
of Republic’s Silicon Sheets, but it is these extra qualities which have 
enabled us to take for granted the superior performance of these sheets.” 

You need take nothing for granted. Just mention your product 


and let us send you magnetic data from tests made in accordance 
with A.S.T.M. Specification A34. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 


BERGER MANUFACTURING DIVISION @ CULVERT DIVISION @ NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION @ UNION DRAWN STEEL DIVISION @ TRUSCON STEEL COMPANY 


REPUBLIC ScQcw STEELS 
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ALLIANCE 
MODEL “K” MOTOR 


“WE STEER CLEAR 
OF DOUBTFUL’ SCREWS 


ON ALL DETECTO SCALES!“ 













Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 


The recently designed, Model K shaded pole induction motor, illus. 
|| trated above, is the last word in efficient small motor design. When 
|| quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 

in all standard voltages and frequencies with actual measured power 
| Outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
| 






tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. { 


Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 








2 Write today for further information. Address Dept. H. 
For secure assemblies, JACOBS BROS., INC. 


depends on Parker-Kalon Self-tapping Screws 


ALLIANCE MFG. CO. ALLIANCE, OHIO 





N ANUFACTURERS who use Parker-Kalon Self- 
4 tapping Screws in their assemblies agree 
that it certainly pays in time. money and labor 
saved to avoid “doubtful” screws ... screws that 
“gum up the works” by breaking or stripping... 
that start crooked or fail to draw up tight. Only afew 
such screws are needed to run up assembly costs. 

Order Parker-Kalon Self-tapping Screws and 
you ll have no such troubles. For these Quality- 
Controlled Screws are products of Parker-Kalon’s 
25 years’ experience in screw manufacture ... and 











SPURS WORMS 


measure up to the high standards developed and 

maintained by Parker-Kalon’s famous $250.000 SPIRALS 
Research Laboratory. This is your iron-clad 

Guarantee that Parker-Kalon Screws will work 

right... always. Parker-Kalon Corporation, BEVELS 
198-200 Varick Street, New York. N.Y. 


TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 


Gear Specialtie 


RATCHETS 


SEGMENTS 


IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 





as--- 
Made to order only No Stock No Catalog 





PARKER-KALON aa 
SE ETE 7 oa ‘ H - IN - for ; 
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2650 W. Medill Ave. Phone Humboldt 3482 








Dotetee 
PRECISION BUILT METERS 


OR MAXIMUM 
ACCURACY and 
} operating dependa- 
bility, at prices with- 
in the reach of all, 
De Jur Amsco meters aN ote & 
can’t be beat. It will YOUISMLUARPERES ge 

7 pay you to investi- aaa 
gate the time and 
' money saving char- 
acteristics of these 
meters. Literature 

on request. 


Voltmeters, Millivoltmeters and Microvoltmeters — Ammeters, Milli- 
ammeters and Microammeters — Volt-Ammeters — Volt Ohmmeters 
— Thermo-couple and Rectifier type meters — Pyrometers — Ther- 
mometers — Aircraft Power Plant Instruments — Sound-level meters 
— Photometers — Light meters — Photographic Exposure meters — 
Photo-Electric Cells — Meter Testing Rheostats. 


= 











ee  — — 





JONES No. 140 SERIES TERMINAL STRIPS 


3/4” w.x 13/32” 41 
h., 2 to 21 terminals 


Py ty 1-1/8” w. x 1/2” 
5-40 2 3/00" cmpewe. h., 2 to 20 terminals 


6-32 x 1/4” screws. 1-5/16” w. x 5/8” 


h., 2to 17 terminals 
8-32 x 5/16” screws, 


Barrier strips not only make a long leakage path but pre- 
vent direct shorts from frayed wires at terminals. Molded 
bakelite insulation. Three sizes as shown. A handy 
terminal with many applications. Order a supply today. 


HOWARD B. JONES 


2300 WABANSIA AVE. CHICAGO, ILL. 
























































HILLIARD CLUTCHES 





THE HILLIARD OVER- a 
RUNNING CLUTCH... 


Four important functions: 

—automatic dual drive operation 
of any equipment with any type 
of prime movers : 

—automatic operation of 2-speed 
drive : ; 

—as a ratchet, permitting infinite 
adjustment 

—as an automatic back-stop 


Write for booklet giving full informat‘on 


THERE’S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION ....SLIP...SPECIAL 


THE HILLIARD CORPORATION 
106 WEST 4TH ST. ELMIRA, N. Y. 
Chicago Office: 31 N, Wells Street 
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Large Stocks... Uniform High Quality... 
immediate Shipment » « « Principal products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, ete. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee,St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of -contacts. 
|| They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


| THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 





Name 





Address 


FREE 


NEW BULLETINS 


ON COIL WINDERS 





Do you have the latest information on these 
UNIVERSAL COIL WINDERS? 
No. 84 Cross-Wound Coils for Radio Receivers. 

Ask for Bulletin 84. 


No. 96 Layer-W ound Coils—“Cotton Interwoven” 
and Non-Insulated. Ask for Bulletin 96. 


No. 98 Heavy Duty Winding of Direct Current 
Field Coils, Paper-Insulated Transformer 
Coils. Ask for Bulletin 98. 


No. 102 “Synchronized Production” of Non-Insu- 
lated Coils. Ask for Bulletin 102. 


No. 104 Paper-Insulated Coils in Multiple Form at 
High Speeds. Ask for Bulletin 104A. 


No. 105 (“Duo-Matic”): Up to 28 Paper-Insulated 
Coils Wound at Once. Ask for Bulletin 105. 





“IRVINGTON” VARNISHED 
CAMBRIC AND TAPE 


| @ “IRVINGTON”, pioneer in the commercial 

| development of varnished insulations, was the first 
to produce seamless bias varnished cambric and tape, tT NIV FRSAL 1) | N ny es CO M aa 4 
the first to perfect the manufacture of black varnished 
cambric. | P.O. BOX 1605 PROVIDENCE, R. I. 

_ Constant research and development have produced 
in “IRVINGTON” Varnished Cambric and Tape a 
balance of mechanical and electrical properties that 
is unsurpassed for commercial insulation applica- 
tions. These insulations generously comply with 
appropriate N.E.M.A. and A.S.T.M. specifications. 
Samples for your own test will be forwarded upon 
request. 

*“IRVINGTON” varnished insulations due to their 
pliability and smoothness of finish are adapted to 
every requirement of hand or machine application 
and “IRVINGTON” production facilities have been 
expanded to a point that insures continuity of supply. 

Write for full technical data now. 


Make 1941 
Free of 
°*Contact trouble” 


ELECTRICAL CONTACTS 
by BRAININ 


“IRVINGTON" BLACK STRAIGHT 
CUT VARNISHED CAMBRIC AND 


“IRVINGTON'’ YELLOW 
STRAIGHT CUT VARNISHED 


TAPE have outstanding aging 
and insulating properties, high 
resistance to moisture and lub- 
rt ating oil. 


IRVINGTON" BLACK SEAMLESS 
BIAS VARNISHED CAMBRIC 
AND TAPE are similar in general 
characteristics to Black Straight 
Cut Cambric but are ideal for 
covering curved and irregular 
surfaces, maintaining good di- 
electric strength after stretch- 
ing. 


CAMBRIC AND TAPE have 
superior resistance to trans- 
former and lubricating oil, good 
aging and insulating qualities, 
and resistance to moisture. 


“IRVINGTON” YELLOW SEAM- 
LESS BIAS CAMBRIC AND TAPE 
have properties similar to 
Yellow Straight Cut Cambric 
and are recommended for use 
on curved and irregular sur- 
faces, maintaining good dielec- 
tric strength after stretching. 


‘IRVINGTON'VARNISHED CAMBRIC CABLE-CLOTH is 
manufactured to meet a variety of differing specifications. 





For Your Regular — and 


Unusual Requirements 


BRAININ can supply electrical contacts 
for your regular requirements, and in ac- 
cordance with your specifications, in silver, 
platinum, palladium and their alloys. We 
feel sure we can serve your needs to your 
complete satisfaction. Also—the making 
of laminated sheet and wire, bimetals, 
composite rivets and screws is another 
phase of our complete service. 


Write to BRAININ for your regular 
contact requirements and in reference to 
materials and designs for new applications, 
or for the redesign of existing products. 
Prompt attention given to all inquiries. 


THERMOSTATIC BIMETAL 


ELECTRICAL -MANUFACTURERS 


ELECTRICAL MANUFACTURING 


1 











LEADING 
MAKERS 


POTS eee 
WILBUR B. DRIVER CO. 
NEWARK, NEW JERSEY 


——_—_ — — —_—} —$————— 


B-I-W Flexible Cables 


are in use today in thousands of applications from small deli- 
cate instruments to elevator controls. Smal! multi-conductor 
cables designed for continual flexing; special flexible lead 
wires for service at low voltage, or at high temperatures, or in 
presence of oil; rubber or neoprene sheathed cords with just 
the proper conductors for control or power circuits. These 
products among hundreds of constructions regularly manufac- 
tured to order may be just the design for your application. 
State your problem, we will submit samples and suggestions 
without charge. 



















WIRES CABLES 
Insulated with rubber, cotton, as- All sizes and types of flexible cords 
bestos, glass, or varnished cambric. and cables made to standard speci- 


fications. 

Constructions modified for particular 
service conditions. 
SHIELDING SPECIALTIES 


Copper, bronze, or aluminum. Co-axial cables and assemblies. 


BOSTON INSULATED WIRE & CABLE CO. 
DORCHESTER, MASS. 


For use with every type of Electri- 
cal Equipment. 


e TOUGH e RUGGED 


@ 


Lore 
FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE em ANY SHAPE 





HEATING ELEMENT INSULATION 


THE LOUTHAN MANUFACTURING COMPANY 


RK EAST LIVERP( LOS ANGELES 
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THE RELAY 
THAT SURPRISED EVEN ITS DESIGNERS 


OFFERS 4 DEFINITE 
BENEFITS TO USERS 


1. Reduced user's assembly cost (relays are 








pre-adjusted) 2. More reliable operation (con- 
tacts have heavy pressures—are self-cleaning) 
3. More positive action (armature restored by 
leaf spring) 4. No overheating (coil is self pro- 


tecting). 


You can enjoy these benefits. Write Dept. C. 


for information. 


AN OFFER... 


Tellus(1) Yourproductoroper- 
ation (2) Function and perform- 
ance details (3) Whether chief 
objective is improved perform- 
ance or reduced cost. We'll 
send a helpful recommenda- 
tion, free. Write Dept. C. 





: eer oe “ d 


AUTOMATIC & ELECTRIC 
Relay Makers Since 1898 
1033 West Van Buren Street, Chicago 


















































e 
glouated Few things canruin appliance 
sales as quickly as outraged 
comments of customers 
shocked by electrical leakage 
from an overheated appliance. 
For that reason, AlSiMag 
197 was developed by our 
engineering staff. Years of 
practical experience have 


proven the importance of its 
extra margin of safety. 















. 


AlSiMag 197 insulators 
have high dielectric strength, 
high mechanical strength and 
low dielectric leakage at ele- 
vated temperatures. They 
exceed Underwriters Specifi- 
cations. Testing laboratories 
okeh AlSiMag 197 with en- 
thusiasm. 


Petia ty LAVA wD * CHATTANOOGA * TENNESSEE 


CHICAGO - CLEVELAND + NEW YORK « ST LOUIS » LOS ANGELES - 


CULLMAN 
SPEED REDUCER 


e 








CATALOG 
ON REQUEST 
Vg to 1S H.P 


MOTOR EASILY MOUNTED 


The adjustable base of the Cullman 
Reducer makes it easy to align the mo- 
tor. In case of motor trouble a spare 
can be installed immediately. 


CULLMAN WHEEL CO., 1328 Altgeld St., Chicago, Ill. 
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BRASS and cker 
BRONZE-COPPER ae cae 
PHOSPHOR BRONZE “ 

NICKEL SILVER TIN COATED 
BERYLLIUM COPPER COILS “AND 


THE BALTIMORE BRASS CO. 


1205 WICOMICO ST. BALTIMORE, MD 













Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


—— your ——- or make them Automatic with 
Speedway Motor 
Dependable H10V Miniature Motors types that 
exactly meet the requirements of a hundred ‘Sifferent 
jobs . A. C., D. C., or Universal, cased or 
skeleton “types, with or without back gears... am 
eed or tor 


y 

or que. Hundreds of thousands “ =. 
low Cost . . . produced in great numbers moder 
volume production methods, these reliable ‘ittle meters 
are surprisingly inexpensive. 
Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 
delivery dates. 
Any quantity . . . ! or 1,000,000 on short notice— 
sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., Cicero, Ill 


ELECTRICAL MANUFACTURING 
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HEN specifications for finishes are being considered it is 

good to know that there is a yard stick available for use in 
comparing and measuring various brands and types of finishing 
materials under consideration. Egyptian Finishes have been 
used as a yard stick for over a half century. It is quite usual to 
read in a set of specifications . . . ‘Egyptian or its equal.’’ 


Lacquers, synthetics and novelties as well as special finishes 
for individual requirements are available to the manufacturer 
of all types of industrial products. These finishing materials are 
supplied for spray, dip or brush application and are formulated 
for air-dry or high or low-bake. 


The next time you are in the market for finishes we would 
appreciate an opportunity of discussing your requirements 
with you through one of our technical representatives. 


A request for such an interview will bring our representative 
promptly and naturally places you under no obligation. 


THE EGYPTIAN LACQUER MANUFACTURING CO 


ROCKEFELLER CENTER NEW YORK 








Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





Showing lug closed and open—with wire grip 


SINGLE Cup | 
Washer Lug | 





| Without wire grip 
Catalog No. 1055B | Catalog No. 1055 


WRITE FOR BULLETIN 8-D 


KRUEGER & HUDEPOHL 
Third & Vine Sts. € Cincinnati, Ohio 








FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 


Catalogue Upon Request 










Bea A A, 
150 EXCHANGE ST. 


MFG.CO.INc. 
MALDEN, MASS. 


JANUARY 1941 


WHAT IS 
THE KESTER SOLDER- 
PRESCRIPTION SERVICE? 
% 


Here is a sound approach to a basic production problem 
one that may be causing difficulty in your business 
right now! 

The problem is to find the right solder for each metal- 
joining operation. 

This means the solder alloy must be right for the 
metals or alloys with which it unites; the sol/der-flux 
must be the right type, right strength and right amount 
to clean the work thoroughly without damaging it; and, 
finally, the solder strand-size and core-size must be 
conveniently proportioned for easy handling. 

These four elements, underscored above, must be 
scientifically determined by someone who knows the 
answers. The men who operate the Kester Solder- 
Prescription Service are qualified. They draw on 44 years 
of soldering experience. At their disposal are: 

100 different solder alloys 
10 different solder fluxes 
80 different solder strand sizes 
4 different solder core sizes 

The combinations are almost endless—so if you’re 
after the best possible soldering results, let Kester pre- 
scribe the solders. 


Mail a detailed description of your metal working 
problems to the address below, and you will promptly 
receive your Kester Solder Prescription. 


You incur no obligation in making use of this service. 


* The Symbol of Kester Solder-Prescription 
Service. 


KESTER SOLDER COMPANY 


4209 WRIGHTWOOD AVE., CHICAGO, ILLINOIS 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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CORED SOLDERS 


STANDARD FOR INDUSTRY 
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Are YOU vooxine For 2 
PRODUCTION BOOSTERS 


Then follow the lead of the thousands of manufac- 
turers some on defense work and others on gen- 
eral production—who now use SIL-FOS and EASY- 
FLO on a wide variety of work. Experience has 
taught them that these silver brazing alloys speed 
up metal joining and consistently produce 
joints that are sound, strong and leak-tight and 
stand up dependably in service. Low working 
temperatures, instant penetration, the small amount 
of alloy needed, little or no finishing—all combine 
to save labor, heat and materials. 


Have you SEEN 
THESE ALLOYS WORK? 


Try SIL-FOS or EASY-FLO 

in your own shop on just 

ene job—SIL-FOS if it’s a 

non-ferrous job on copper, 
brass or bronze—EASY-FLO 
if it’s a case of joining iron, 
steel, stainless steel, Monel, 
Everdur, Inconel and other 
ferrous and non-ferrous 
alloys—and particularly if 
the job is one of joining dis- 
similar metals. We'll be 
glad to cooperate in making 
this test . . . and to check 
e- , over your metal joining op- 
erations . . . or demonstrate 
SIL-FOS and EASY-FLO. 
Write us today for full 
details. Ask for Bulletins 
EM-5, 9 and 10. 


PR & 


6,000,000 importantelectrical 
joints were made with SIL-FOS 
without a failure’’ reports a lead- 
ing maker of electrical equip- 
ment. 


HANDY & HARMAN 


WARDY & MARWAN 82 Fulton St., New York, N.Y. 
4 


Agents in Principal Cities 


In Canada: HANDY & HARMAN of Canada, Itd., Toronto 
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LAVITE! 


Excellent worka- 
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Main Office & Works: Chattanooga, Tenn. 
New York Cleveland mur us} Chicego 

145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 549 W. Rendolph St. 
Pw). thr) Kirby Company Needham, Mess. 

Los Angeles, 4116 Avalon Blvd., Electrical Manufecturers Supply Co. 


30 YEARS SPECIALIZING IN 
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| ite ke @ TERMINAL DISCONNECT BLOCKS 
@ ANNUNCIATORS @ INDICATING DEVICES 





@ CODING TRANSMITTERS 
@ LIQUID FLOW DEVICES 


@ BELLS, HORNS, CHIMES and MISC. EQUIPMENT @ SIGNALLING SYSTEMS—ALL TYPES 
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. . « For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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SPECIAL MOTORS 


ae OMP4.. 27, OlRckagii @ | 
195 AMORY STREET BOSTON, MASS. 


Chicago, II|._—6161 So. State St. New York, N. ¥.—101 Park Ave. Philadelphia, Pa.—112 So. 16th St. 
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Quietness of operation is 
becoming an increasingly im- 






portant factor in motor design. 
Time after time motor de- 


—_— 


For Accurate Temperature Control 


signers have selected Pure 


| * Carbon brushes because of 
PROCTOR re ies on WI LCO their superiority in this regard 

Quiet operation of brushes 
Of course Proctor Electric Whatever your temperature involves resilient material that 















: s ‘ will absorb the continual 
Company uses Wilco Thermo-_ control problem, it will pay 
s ‘ ‘ ‘ a hammering imparted by the 
metal in its sensational new you to get in touch with Wilco commutator without losing 


““‘Never-Lift’’ Iron! Because, -the pioneer and present-day contact with it, even for a 


like hundreds of other leaders leader in this highly special- moment. It involves material 
throughout industry, Proctor _ ized field. Write today for your 


knows that Wilco is first—in free copy of catalogue ‘‘Wilco 


that is inherently low ino 
friction, yet possessing just 





enough cleaning action to 


accuracy ...in sensitivity... Blue Book of Thermometals keep the surface of the com- 
° ege ° “ The fact that over jifty manufacturers ioe ; . 
in thorough dependability! and Electrical Contacts. of motors and electrical apparatus mutator clean and polished. 
have selected Pure Carbon brushes 
THE H. A. WILSON CO., 105 CHESTNUT ST., NEWARK, N. J. for their various designs is ample 


proof of our success in this neld. 


eels OT tL 0 


. MARYS, PENNSYLVANIA 


Branches: Detroit, Mich. and Chicago, Ill. 


WILCO THERMOMETAL 


Miu eee 
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THIS CATALOG CONTAINS — 


112 pages of engineering 
data. weights and prices of 
the D. O. James line of 
Motorized Reducers. 
It lists completely se- 
lection tables, service 
factors and character of 
load. Information therein 
will prove helpful to your 
engineering department in 
the selection of the proper 
type of Motorized Reducer. 


range of 





MOTORIZED 
HELICAL REDUCER 


With either horizontal or 
vertical drive. 13 sizes, 
ratios 1-14 to 91; 1 
50 H. P. 


° 34 to 


Sales and engineering 
offices in ALL 
principal cities 


ORIZED 
ped Kulscors 





D.O.James Motorized 
Reducers are precision 
manufactured to meet 
the requirements of ser- 
vice for which they are 
designed. They have 
the highest possible ef- 

ficiency, accessability 
and are most compact. 


MOTORIZED 
PLANETARY REDUCER 


Horizontaland vertical drive, made 
in 35 sizes, ratios 10 to 1200:1. 
3%4 to 75 H.P. 


MOTORIZED WORM GEAR REDUCER 


With either horizontal or vertical drives. Made 
in 11 sizes, ratios 6 to 80:1 and a horse power 
to50H.P. 


rr 


D).OJAMES 


D.O. JAMES MANUFACTURING COMPANY 
ESTABLISHED 1888 


1120 WEST MONROE STREET 


FOR OVER 50 YEARS MAKING ALL TYPES OF GEARS AND GEAR REDUCERS 
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Round, Square, 
Fan or Twin Cases: 


% es ‘ wt 
3 é tS 2 > 
¥ : é 


sn 327-A .. . One of 
Triplett's 22 panel instrument case 
styles. These precision electrical 
measuring instruments are provided in 
round, square, fan and twin cases— 
2°. 3", &, 5. OC am TT. Kh oe 
plete line of portable instruments for 
exacting measurements also is offered. 
In Triplett’s entire line are instruments 
for every electrical measuring, indi- 
cating or control purpose. 

* D.C. Instruments are the D'Arson- 
val type with an extra light moving 
coil; time-proven magnets with pole 
pieces aligned to permanent precision 
accuracy; trussed metal bar bridges. 
* A.C. Instruments are the movable 
double iron repulsion type; with 
interchangeable coils. 





MODEL 327-A 


*% Electro-dynamometer type instru- 
ments—a new line with developments 
assuring extreme accuracy and rugged- 
ness. Wattmeters, voltmeters or 
ammeters. 


* Instrument relays— standard or 
special designs for electrified control 
purposes. 


% Instruments for special industrial 
applications—pyrometers, differential 
relays, directional locators, and a host 
of others. 


All have two genuine sapphire jewel 
bearings and every refinement marking 
the most approved instrument building 
practice. 


Write for Catalog! Section 311 Harmon Avenue 


"THE TRIPLETT ELECTRICAL INSTRUM 
Bluffton, Ohio =i 
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THE UNIVERSAL ctay propucts co. 


1540 EAST FIRST ST. 


SANDUSKY, OHIO 
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ONLY KOOLOHM RESISTORS HAVE 
ALL THESE ADVANTAGES ! 
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Because of their exclusive construction features which 
include insulating every bit of wire before winding with 
a 1000° C. heat-proof, moisture-proof insulation 
material, Sprague Koolohm Resistors have outstanding 
advantages found in no other resistors. Among these are: 


HIGHER VALUES IN LOWER TEMPERATURES 






LESS SPACE Operate cooler than any other 
Imagine 70,000 ohms in a resistor resistors of equal size and rating. 
134" long! 

- /4 &. 

5 HUMIDITY PROTECT GREATER ACCURACY 

2 : : °0 C ION , Standard tolerance 5%. Special 

" No sbecial coatings. No chipping, as close as you want it! 


peeling, or cracking. The insu- 


lated tube is impervious to moits- GREATER STABILITY 


ture. 
Wires touch but cannot short 


NON-INDUCTIVE because of insulation. Resistance 


Practically O inductance, even at values remain constant. 


50 megacycles, 

SIMPLIFIED MOUNTING 
HIGH WATTAGE Can be mounted directly to metal 
Made in any size—yet smaller frames with saddle clamps because 
than ordinary resistors. of insulation. No shorts! 













Sample resistors to your specifications gladly sent free 
to industrial users. Koolohm Catalog 10 on request. 


SPRAGUE PRODUCTS CO. North Adams, Mass. 


TOUGHNESS 


AND GOOD “SLIP”! 
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me TT 





N the winding of armatures, transformers 


FASTER and BETTER and coils today, the wire must slip into 
narrow slots and crevices quickly, smoothly, 
WIRE STRIPPING and without abrasion. In no other way 


. . can a job be tightly and evenly wound in 
in 1941 with ; — 


SPEEDCRAFT profitable time. 
Due to two outstanding qualities, 
WIRE STRIPPERS 


toughness and good slip, Aeme Enamelite 
With rugged construction, Magnet Wire fits into this modern picture 
precision adjustments and sertectiv! 
machine tool accuracy I — 
Speedcrafts have been 


























pleasing hundreds of users These valuable qualities are due to the 

over a period of 15 con- use of enamels of special formula evolved 

F secutive years. in the Acme plant during long study of 
Frat, | Write for complete inlesnetion—-sending wire samples— customers’ ee Acme aoe 
\ 1729 Eastham Ave. meets not only every necessary electrica 

. THE WIRE STRIPPER CO.. EM <.vciand,_ Otis test, but also the severe physical demands 





of high-speed production. 





Acme enameled magnet wire is also 


S p & © I A L MA Oo T Oo R S available covered with cotton, called 


; df h licati *“Cottonite;”’ with silk, called ‘*Silkenite:”’ 
Designed for each application. and with thin, abrasion-resistant paper, 


called *‘Paperite.” 


Also Rotary- Samples of any of the above will be 
Motor- Converters. sent for test purposes if requested. 
Generators Frequency- 

Dynamotors. Changers. 





Send us your problem. We can help you. Acme Wire 


ELECTRIC SPECIALTY CO. PRODUCTS 
213 SOUTH STREET, STAMFORD, CONN. The Acme Wire Co., New Haven, Conn. 


COILS—MAGNET WIRE—VARNISHED INSULATIONS 
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WAXES THE TOUGHER YOUR JOB IS, 
compounps | THE MOREA STA-WARM COMPOUND HEATER 
SOLDER CAN DO FOR YOU! 


= is li , i he hundreds of different, costly, difficult com- 
This list doesn't begin to cover the : 
ADHESIVES pound heating problems on which Sta-Warms are speeding up production and 
€ 
CHEMICALS 





cutting costs. Sta-Warms achieve these results by use of modern ee = 
heat’ to give even, low heat concentration and complete melting, un - pre 
e thermostatic control (fixed or selective type to suit your needs) p a 
KOROGEL other exclusive features. Sta-Warms are built square or a deep pen 
& —floor, bench or overhead models—steel, copper, Monel, 3 = or p - 
KOROLAC lined tanks—in 2 qt. to 150 gal. sizes—for any kind of material. Also a comp 
ee 
PITCH 


tributing compounds . . . Investigate what Sta-Warms have to offer by writing 
for free engineering assistance and data today! 









line of applicators, heated hoses, heated gate valves for conveying and dis- 
€ 
ASPHALT 


COMPOUNDS 


COMPLETE 
EQUIPMENT 
for 
HEATING, 
POURING, 
CONVEYING 
COMPOUNDS 

















PARAFFIN 
. 
OILS 
e 
RESINS 


4 
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SAVE << 
on Mold Costs and Molding ' 
Expense. Cut Die Costs by 


BRANDING on PLASTICS! 


* Do you want to SAVE MONEY on expensive dies and extra molding 
costs? Lettering or marking on plastic knobs, handles and dials— 
impressed after molding by Rogan Brothers Plastic BRANDING 
Method—CUTS COSTS OF ORIGINAL MOLDS—permits the use of 
standard and interchangeable molded parts, over and over again. 

Rogan deep reliet ‘‘branding” is not a surface application. Lettering and 
marking is permanently fused with the material. Cannot be scratched off 
or rubbed away. Always clear and sharp. BRANDING by Rogan Brothers 
is ideal for Plaskon, Bakelite, Durez and other materials. It will PAY you 
to get full details today. No cost or obligation. Write 


ROGAN BROTHERS 


180 N. Wacker Drive, Chicago, Iinois 
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STA-WARM ELECTRIC CO., 5 N,Chestmul Stee 













SOLDER POT. Also 
ideal for lead, bab- 
bitt; application by 
immersion or dippi ng; 
15 sizes—'2 to 385 
bs. capacity. 





WAX Heater and 
Pourer. 2 qt. to 25 
gal. sizes; thermostat 
control; complete 
melting; heated, non- 
freeze outlet; many 
other features. 











IT’S Easier TO SOLDER 
ELECTRICAL WORK Now 


A 


The intricate and delicate soldering jobs in & 
the electrical field require soldering products . 
that will produce neat, strong unions without 
extra fuss or bother. Rubyfluid does that! 
It is easy to use... there are no objectionable 
fumes. Will not corrode the metals. Available 
in flux, paste, core solder and Ruby’s Stain- 
less Steel Flux. 














Write for free information. 


RUBY CHEMICAL CO. 


60 McDowell St. Columbus, Ohio 





CANADIAN 


REPRESENTATION 
AVAILABLE 


An old-established Canadian manufacturer of electrical equipment, 
with 10 sales offices across Canada selling to utilities and large 
industries, desires to manufacture and sell additional lines. If your 
present Canadian connection or sales are not satisfactory, or should 
you desire to enter this market, investigate what we can offer in 
modern manufacturing facilities and complete sales coverage. 


All correspondence will be treated entirely confidential. 


Box 1-11, care of Electrical Manufacturing 
1250 Sixth Avenue, New York, N. Y. 


CL 


ELECTRICAL MANUFACTURING 








at! 


ple 
ble 


ee “specials” department is adequately equip- 
ped — with men, materials and machines — to fabricate 
made-to-order fastening devices and get them to you F-A-S-T. 
Parts like those illustrated, and countless others requiring non- 
standard heads, threads or body shapes, can be fashioned 
accurately, speedily and economically with our large battery of 
cold upset machines assigned exclusively to the handling of 
special orders. 

Send your samples or specifications for ovr quotations, 
promptly given without obligation. In addition to special fast- 
enings, PROGRESSIVE is prepared to supply from stock all the 

standard Machine Screws and Nuts. Rivets and 

Kaine) Studs supplied on special order. Catalog gladly 
PROMCO) sent on request. Address: 

SCRANP 7 


Tom, com, 


She PROGRESSIVE MFG. CO. 


MS ee IN OS ee Mee ee Ons at Us ae es 








CTORY SEATING 


*s no wonder factory managers smile after 
installing Royal chairs! They give workers 
a definite “‘lift,’’ lessen fatigue, boost output. 
Royal seats of production are a self-liquidat 
ing investment. Many styles available 
adjustable and non-adjustable—to exactly fit 
both work and worker. 


FREE TRIAL ARRANGED — No obligation 


Specify Royalchrome furniture for your reception room, recrea 
tion room, rest room or lounge. Write for catalog. 


ROYAL METAL MFG. COMPANY gre 
194 N. Michigan Ave., Dept. A, Chicago Ey. 
New York Los Angeles Toronto 
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Laboratory Tested For 
Specification Accuracy 


Laboratory approval of each opera- 
tion by test is an essential part of 
Thomas Steel processing. Complete 
records of these tests are made and 
preserved. Hence, specifications can 
be met accurately and duplicated con- 
sistently. Product improvement and 
lower cost for fabricators are often 


the result of this constant labora- 


tory approval. 


BRIGHT FINISH UNCOATED AND 
ELECTRO COATED WITH NICKEL, 
ZINC, COPPER, BRASS ..... 
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ALWAYS LABORATORY APPROVED 


THE THOMAS STEEL CO. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 
WARREN, OHIO 















(UC 1): SPECIFICATIONS 


PS ee 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the ‘Current’ column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


2—Split-phase 12—Squirrel Cage 1 3—Wound rotor (slip ring) 
3—Resistance-start 3 14—High cycle 
4—Reactor-start a—Normal torque, normal starting current. 


15—Synch 
5—Capacitor-start ' ynchronous 
6—Capacitor (condenser) b—Normal torque, low starting current. 16—Shaded pole 
7—Series 


8—Repulsion rae ey eI SPECIAL PURPOSE MOTORS 


9—Compensated repulsion d—Hish slip. 
10—Repulsion-start induction 


11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 


17—Two-power motors 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage” column. 
MOUNTING . .. All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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(Two-power & reversing 
. switches built-in) 
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x Sizixzis x|x}x|x/x 















Fairbanks, Morse & Co. 
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Have you a spot where con- 
tinuous heavy duty production 
needs solenoids build with 
machine tool ruggedness? 


Here’s one—hardened contact 
surfaces, to overcome plunger 
wear. Higher pull at less am- 
perage and smaller in size and 
weight. Feet or plate mounting 
—a size for every duty. 





Capacities 4 to 
30 lbs. atl’ stroke, 
push or pull. 


Guaranteed trouble-free 
electrically and mechani- 
cally. Pick a tough spot and 
let us prove these claims. 


ELECTRICAL MFG. DIVISION 
THE NATIONAL ACME COMPANY 


CLEVELAND, OHIO 


Manually operated. the Acme Voltrol 
provides for stepless regulation of 
A.C. voltage from 0 to 135 volts. For 
production line testing or laboratory 
experimental work this unit has no 
comparison. It permits you to deter- 
mine how your product will function 
under various voltage conditions. 
Built in portable and panel types. 
Write for Voltrol Bulletin. 


ACME ELECTRIC 
35 WATER ST.,CUBA,N. Y. 


the selection of 
screws for electrical 
service, you'll compare. 
And having compared 
you'll choose “Unbrako” 
Products for their uniform- 
ity and strength; for their 
unique self-locking feature; 
for their knurled heads with 
a non-slip grip that saves 








{ you're careful about 


Cte 





SCREW PRODUCTS 


assembling time. Complete 

range of sizes from number 

& a 4 up. Write for samples and 
- literature. 


STANDARD PRESSED STEEL CO. senxintown pena. 
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TORQUE MOTORS 





















CED» 





ENHANCE 


WHEN MADE A 
PART OF YOUR 
MACHINE, BY 
PROVIDING SIM- 
PLE RUGGED 
CONSTRUCTION. 


ASK A USER OF 
WELCO TORQUE MOTORS 


ila ee MOS) al ne s@ tae ee) la OY 


CINCINNATI, OHIO 





KUX DIE CASTING 
—MACHINES— 





. »» Ten sizes and types for lead, zinc, alumi- 
num, or brass alloys, from 6” x 9” to 24” x 24” 
between the bars . . . Massive, extra strong, 
alloy steel construction ... Air or self con- 
tained hydraulic operation . . . High injection 
and locking pressures . . . Simple, safe opera- 


tion... . Automatic timing... 


WRITE FOR DESCRIPTIVE FOLDER, OR TO ARRANGE 
FOR A DEMONSTRATION. 


KUX-LOHNER MACHINE COMPANY 


DEPT. E, 2145 LEXINGTON ST., CHICAGO, ILL. 
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POWER 
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in 
Co. 


TRER 
com- 
Wagner Elec. Corp. 


TI 


Ohio Elec. Mfg. Co. 


start switch on 


of 
panies listed refer 
Co 
g. Co. 
Inc. 


Smith Corp., F. A. 


FA( 


MOTOR 
Master Elec. Co. 


reversing swilch on 


**Motors,”” 
Classified Index 


Leland Electric Co. 


) 
} 1 
Westinghouse Elec .& 


A. ¢ 
D.C. 


Co. 
Motors, 


Pioneer Gen. E. Motor 


(Wool yarn for bearings 


section of this issue 
Speed way Mfe. Co 

U. S. Electrica! 

Victor Elec. Prods., Inc. 


Wescott 


Signal Elec. Mfg. Co. 


For complete ad- 


MANI 
dresses 
to 


General Industries Co. 
Reliance Elec. & Eng. 


General Electric Co. 
Holtzer-Cabot Elec. 
Imperia! Elec. Co. 


Hansen Mfg. 
Haydon Mf 


(Automatic 
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MODEL “ , 8 
| ji BARCOL Gel lis Sa (andy Now ¥ 


eB OHMITE 


Ohm’s Law Calculator 


5 _—wwsesveseoeSes” 


BECK-LEE 
—ELECTROCARDIOGRAPH 


It is a pleasure to report this cording paper travels. Failure- 
particular use of Barcol Motors free starting and uniform speed 
because it is representative of are essential in providing a reli- 
the accuracy and dependability able record for diagnosis. Com- 
which can be expected. The mo- plete data on a wide variety of 


iienanad aauics tees tenia i ae Ohm's Law Probl 
cust. schoh alec compte. to: gan ee ieee UA RUS gC 


Mt : | Ht eT with one setting of the slide. 


Here’s the handiest Ohm’s Law 
Calculator ever devised! Figures 
Amperes, Volts, Watts, Ohms— 
quickly, easily, accurately! Re- 
quires no slide rule knowledge. 


‘th . oe . All values are direct reading. 
wit ecee 2. P Scales on both sides cover the current and 


a e Co ACT 4 wattage range for motors, generators, lamps, 
j t g j j u3 I er T, electrical apparatus and other applications up to 
Pp 100 amperes or 1000 watts; also the low current 

ELECTRICAL CONTACTS Sel 0 amp 
high resistance radio, sound and electronic ap- 
plications. Has convenient Stock Unit Selector 


—a setting ot the slide tells the stock number of 
© ~* 
the resistor or rheostat you may need. Size 


ic aa ee is Sa 
The long life and low contact resist- 1 =" — a _— om 
ance of dbveraiciial dacice com gineers. Available for only 10c to cover 
tacts have favored their use in circuit handling cost. 
breakers and other applications where 
the current is made and broken by Send for your Calculator today. Use coupon or write 
the contact. / ' 

Quite as important, however, are 

the non-make-and-break applications, 
where the primary duty of the contact 
obese - we (frequently over | OHMITE MANUFACTURING COMPANY 
on riods of time ) i 

Typical disconnect switch ap- Fg ett nn) Seeennee 4804 Flournoy Street, Chicago, U. S$. A. 


plication employing Gibsiloy i ‘ ™ a . 10c in Coin enclosed. Send Ohm's 
Grade A electrical contacts GIBSILOY Grade A Silver-Nickel Law Calculator. (Please Print Clearly 


and Grade C Silver-Graphite contacts 
are especially suited for non-make-and-break applications, Name 
where their non-sticking characteristics, high conductivity, Firm Name 
and low contact resistance result in high operating efficiency. Position 
GIBSILOY contact materials have a wide scope of applica- Add 
tions. Whatever your contact problem, investigate the char- 2 —e : 
acteristics of Gibsiloy. Write for Catalog C-10. State_ 


ee wr Ad, J va 
i ? PE TD (os Je ano, 


MLCT Gieson Etectaic COMPANY a KOA SME OHMITE 


8349 Frankstown Ave., Pittsburgh (21), P: 
Akl Ad AM LD Samana RHEOSTATS + RESISTORS + TAP SWITCHES 


JANUARY 1941 


on company letterhead giving name and position. 


Elec. Mjg.—Jan 
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@ A_ monthly 


classified 


index to those 


and services as advertised in the pages of 


finished product components 


ELECTRICAL MANU- 


FACTURING. Also consult the actual advertisements of those companies 


whose names are listed under 


the different 


headings. See advertisers’ 


index two pages removed from back cover. 











Stop Power Interruptions 
with The Clip > 


with the Grip Pin, 









SPECIALTIES, INC. 


BESSEMER BUILDING, PITTSBURGH, PA. 


FISH SPINE BEADS 


Sturdy ceramic beads with ball and socket 
joint action. Not affected by moisture, oil or 
heat. Bending does not expose wires. Tapered 
holes for easy stringing. Free sample card with 
prices and details. 


STRUTHERS DUNN, Inc., MEXEM Cherry St. Phila., Pa. 


SEALED SWITCHES 


@ Available as 
shown at 15 amperes 
110V A.C.,_ size 
1-1/16” by 1-1/16” 
by 1-1/16”. 

Also a 5 ampere 
110V A.C. switch 
available, size 
1-1/16” by 1-1/16” 
by 5/8”. 

Used in a large var- 
iety of control and 
limit switch applica- 
tions. 


ALLIED CONTROL COMPANY, INC. 
227 Fulton Street New York, N. Y. 


CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 





Write for further 
information. 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


a CICERO, (LL: 
3450 So. 52nd Avenue, Suburb of Chicago 








ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., 
Pa 


ALLOYS, Bronze 

American Brass Co., Waterbury, Conn 

Baltimore Brass Co., 1205 Wicomico 

Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Revere Copper & Brass, Inc., 230 Park Ave., 
= 

Scoville Mfg. Co., 65 


Pittsburgh, 


3altimore, Md 


New York, 
Mill, Waterbury, Conn. 


ALLOYS, Copper 

American Brass C« Waterbury, Conn. 

faltimore Brass Co., 1205 Wicomico, Baltimore, Md 

Bridgeport Brass Co Bridgeport, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

ALLOYS, Magnesium 

Dow Chemical ¢ Dowmetal Division, 1450 E 
Midland, Mict *‘Dowmetal.’’ 


Main 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
Cerromatrix *‘Cerrobase,’’ ‘‘Cerrobond.’’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a = 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


Fansteel Metallurgical Corp., North Chicago, Il 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 


ALLOYS, Zinc 
New Jersey Zinc Co., 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


160 Front, New York, N. Y. 


ALUMINUM, Pre-finished 
American Nickeloid Co., 1322 Second, Peru, Il 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a me 


Seymour Mfg. Co., Seymour, Conn 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co.. Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N ; 


ARMS, Flexible 

White Dental Mfg. Co., The, S. 8S., 10 E. 40th, New 
aan, Be Be 

ATTENUATORS. See 
Control. 


Resistors, Radio 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 1317 Cherry, Philadelphia, Pa. 
Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave.. Trenton, N. J. 
**Lavolain 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, II. 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa 

Fafnir Bearing Co., New Britain, Conn. 

Landis & Gyr. Inc., 104 Fifth Ave., New York. N. Y. 

McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

S K F Industries, Inc., Front & Erie Ave., Philadel- 


phia, Pa 
Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Needle 


McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 








BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See 
Bushings, Non-Metallic. 


Bearings and 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Plain Bronze Bearings to order). 

Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Bound: Brook Graphited Bronze). 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Morganite Brush Co., Inc., Long Island City, New York. 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake, 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 


BEARINGS & BUSHINGS, Non-Metallic 
sound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Nigrum Impregnated Hardwood). 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


N. Y. ‘“‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘In- 
surok.’’ 


Synthane Corp., 
Wilmington 


Oaks, Pa. 


Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 

BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Terminal 


— Mfg. Co., Inc., James, 150 Exchange, Malden, 

51a8s. 

BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Ill. 


BLUE PRINTING MACHINES. 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. 
Paper. 


1008 Park Ave., Syca- 
See Ma- 


See Tubes, 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Driver-Harris Co., Harrison, N. J. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohlo. 

National Screw & Mfg. Co., Cleveland, Ohtlo. 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
York, N. Y. 

Pheoll Manufacturing Company, Chicago, Tllinols. 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
Mm. ae 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

BOXES & CABINETS 

Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O. 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, III. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 1322 N. Second, Peru, Ill. 
(Pre-finished). 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
(Also Tin Coated Brass and Copper). 


Bridgeport Brass Co., Bridgeport, Conn. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mn. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 


American Nickeloid Co., 1322 Second, Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(No. 9 High Lead Bar Stock & Bushings). 

Bunting Brass & Bronze Co., Toledo, Ohio. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicere, 
Til. 


ELECTRICAL MANUFACTURING 





























COILS Winoincs 
| A tree service 


: to readers . 


i Hundreds of readers of ELEC- 
k. TRICAL MANUFACTURING each 


month take advantage of the service 








@ A competent and experienced organization de- 
voted to the design and manufacture of coil windings. 
Paper interlayer sections—form wound and bobbin 


1- offered by the Editor in procuring 


———————— 









a 
copies of helpful printed matter aaa aan 
- describing new product components. Equipped for prompt production on quantity or small orders 
a MAGNETIC WINDINGS CO. 
actos’ sovleun of te cas ol Sixteenth and Butler Streets, EASTON, PENNA. 
ie | REPRESENTATIVES PARAGON SALES CO. 
| these new bulletins, catalogs, etc., WW; A, JORDAN Ct fete) 
a- New York, N. Y. Philadelphia, Pa. 
appear on pages 91-92 of this issue. GILBERT GISLASON A. J. LOEB SALES CO, 
es, 82 St. Paul St 1836 Euclid Ave. 
Rochester, N. Y. Cleveland, Ohio 
The thirty-six current offerings 
cover a wide range of essential 
materials, electrical and mechanical 
parts, equipment and product fin- 
tis ishes. Quite possibly some of these 
on could contribute to the betterment 
of the new electrically-energized 
machine, appliance or equipment 
ym @ 
- you are now developing. 
1 Why not avail yourself of this con- 
Md. 
id venient method of securing practical 
information on the products of in- 
shed 
. terest to your organization? 
See COMPRESSION — EXTENSION — TORSION — FLAT 
All Types - All Sizes - All Metals 
me * NT 
Over 300 different A thoroughly compe- 
industries now use on, fully agveoes 
2 and | Hunter springs! 3 e a, cpt. to 
tes a 
= HUNTER PRESSED “STEEL COMPANY 


LANSDALE, PENNSYLVANIA 


JANUARY 1941 































Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 
OIL—AIR—GAS 


Ete. 
Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 








UNDERWRITERS APPROVED 


LITTELFUSE 


3-AG GLASS ENCLOSED FUSES 


The only fuse of this type over 3 





rating with blanket approval from O to 
114” x 14” dia) 


/ up to 250 v. A.C 


8 amp Capacities 


; or D.C. Big savings 
bosstble. 


Send amp. rating for free 


test sample and date 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE CHICAGO, ILL. 






SPECIALISTS IN GEAR AND 
TS at ee 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 




















Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


PERKINS TH ae 


SPRINGFIELD vat elen leh aay 


: 
Ls i cekiad 5 


(added to the cost of the cord) electrical 
appliances may be equipped with 


@> DETACHABLE CORD SETS 








a =~» This midget flush plug, designed for fast 
= assembly on your production lines. Type 
wits colaer sobs 902MP is sealed in a mounting plate for 
= *S— riveting, eyeleting or welding. Type 902M 
ws sits @ .725” hole. Each lead and contact in 
ana, cord set completely insulated in moulded 
pockets. Flush plug supplied either with 

solder tabs or leads attached. 


WRITE FOR SAMPLE 


with leods 





ee ee 


BROCKTON, MASS. 








General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa. 

Westinghouse Elec. & Mfg. Co., Dept 7-N. E. 
burgh, Pa. 


Pitts- 

BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 

BUSHINGS, Ceramic. See 


Ceramics. 


BUSHINGS, Comp. and Fibre. See 
ings & Bushings, Non-Metallic. 


Bear- 


BUSHINGS, Non-Metallic. 
& Bushings, Non-Metallic; 


see 


Bearings 
Ceramics, 


BUSHINGS, Porcelain. See Porcelain. 


CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 

Belden Mfg. C 4633 W. Van Buren, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver-Harris C¢ Harrison, N. J 

General Ele Cc Section Y¥-0160, Appliance and 


Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ 
Rockbestos Products Corp., 757 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


General Elec Co Dept. 

“Glyptal,’”’ ‘‘Versatol.”’ 
Rockbestos Products Corp., 757 Nicoll, 
Roebling’s Sons C¢ 


6A-201, Schenectady, N. Y. 


New Haven, Conn 
John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 


Alden Products Co., 717 Center, Brockton, Mass. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
eago, Ill. (Glass.) 

Roebling’s Sons Co., John A., Trenton, N. J 
CADMIUM, Plating 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


See Tubing, Vulcan- 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Die 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy.) 

Pressure Castings, Inc., 2150 St. Clair Ave., Cleveland, 
Ohio (Aluminum & Zinc). 

CASTINGS, Gray Iron & Semi-Steel 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 


cago, Il 


CASTINGS, Magnsium Alloy 
Dow Chemical Co., Dowmetal Division, 


1450 E. Main, 
Midland, Mich. ‘‘Dowmetal.”’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, N. Y 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, O 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Round 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl 

Mites Insulator Co., Dept. 31, 200 Varick, New York, 


CEMENT, Metal 


St. Louis Rubber Cement Co., Inc., 3948 W. Pine, St 
Louis, Mo. ‘‘Griptite 

CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 


Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Wrought Washer Mfg. Co., 2200 So. Bay, 


Milwaukee, 
Wis 


CHAIN, Pull Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 











CHAINS, Roller 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Il. 

CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 

General Elec. Co., Schenectady, N. Y 


Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 

“Re-Cirk-It 
Ward Leonard 
Westinghouse 


burgh, Pa 


Elec. Co., 
Elec. 


34 South, Mt 


Vernon, N. Y. 
& Mfg. Co., i, E 


Dept. 7-N Pitts- 


CLIPS AND MOUNTINGS, Fuse 


Alden Products Co., 717 Center, Brockton, Mass. 
Chase-Shawmut Co., The, Newburyport, Mass. 


Dante Elec. Mfg. Co., 
Iisco Copper Tube & 
Cincinnati, O. 

Jones, Howard B 


Bantam, Conn. 
Products, Inc., 5629 Madison Rd., 
2300 Wabansia Ave., Chicago, Ill. 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa 


CLIPS, Snap 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O 


CLOTH, Insulating 
Acme Wire Co., New Haven, Conn. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 


‘Turbo.’ 
General Electric Co., Section Q-0160. 
Merchandising Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 
Irvington Varnish & 
Mica Insulator Co., 


Appliance and 
Washington 


Insulator Co., Irvington, N. J. 
Dept. 31, 200 Varick, New York, 


N. Y. ‘‘Armatite,’’ ‘‘Empire.’ os 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 
CLOTH, Tracing. See Drafting Room 
Supplies. 
CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 
COILS 
Acme Wire Co., New Haven, Conn. 


Dano Elec. Co., 93 Main, 


Winsted, Con 
Davis & Co., 


n. 
Inc., Dean W., 547 W. Fulton, Chicago, 
2731 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 


Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 


Saunders, 


Til. 
Electrical Coil Winding Co., Camden, 
a 


(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 
CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 
Sprague Products Co., North Adams, Mass. 
CONDENSERS, Fixed 
Aerovox Corp., New Bedford, Mass. 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 


Ave., Milwaukee, Wis. 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 
Sprague Products Co., North Adams, Mass. 


CONNECTORS, Wire 

Alden Products Co., 717 Center, Brockton, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
ll 


Morganite Brush Co., Inc., Long Island City, N. Y. 
CONTROLLERS, Motor 


(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 
American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 
Arrow-Hart & MHegeman Elec. Co., Industrial Contro) 


Syca- 


Div., Hartford, Conn. 
Chase-Shawmut Co., Newburyport, Mass. 
Clark Controller Co., 1146 E. 152nd, Cleveland, O. 
Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
Eagle Signal Corp., Moline, Ill. 
General Elec. Co.. Dept. 6A-201, Schenectady, N. Y. 
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Selected resistance wire 
on insulated aluminum 
core, imbedded in cold- 
setting cement. 


No heating or weakening 
of wire in production. 


Strong ceramic body. 
Maximum heat radia- 
tion. 


Unique tripod-type rotor. 
Graphited-copper con 
tact shoe rides third-rail 
ring and winding. 


Remarkably smooth. Ac- 
curacy maintained even 
after long use and abuse. 


25-watt rating even at 
one-third resistance set- 
ting. Larger sizes later. 


@ Yes indeed, the new Clarostat¥Power 
Rheostat is heir to millions of Clarostat 
rheostats and potentiometers made and 
sold these past 20 years. Furthermore, 
Clarostat engineers spent years studying, 
testing, analyzing power rheostats, before 
designing their own. That’s why they 
invite your comparative tests. 

DATA on this new power rheostat cheer 
fully sent on request. Sample and quantity 
quotations to responsible parties. Send your 


control or resistance problems for engineering 
collaboration. 


\e We fe) | iy Manufaclu oo Ce 
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285-287 NORTH SIXTH STREET 
BROOKLYN, NEW VOREK, 


U.S.A. 


© OFFICES IN PRINCIPAL C E 


FASTER... 
MORE ACCURATE... 
GREATER ECONOMY... 


BRANDYWINE 


FABRICATED FIBRE PARTS 


@ Ample facilities mean ‘delivery as 
scheduled'’"—not two days or two 
weeks later, but right on time. For 
example, the specially built screw 
machine illustrated performs four op- 
erations at one time. No matter how 
intricate the product, Brandywine 
Fibre Tubing can be fabricated with 
ease and precision . . . faster. . . more 


accurately . . . and with greater econ- 


Book L-12; no obligation. 


BRANDYWINE 


FIBRE PRODUCTS CO. 


1402 Walnut St. Wilmington, Del. ~ 


PINCOR 
ROTARY CONVERTERS 








More Power To You- 
For The Same Money 


For value in power supply equipment, you can’t wro 
on PINCOR. And among top PINCOR values are PINCOR 
Ro Converters. onallats e in ratings from 40 V.A. to 
5 K.V.A. Low in first cost—inexpensive to maintain—dur- 
able beyond all normal demands—PINCOR Converters 
are truly ecoriomical. Specify them for the operation of 
radios, coin-machines, power amplifiers, gaseous signs. 
Write or wire for catalogue! 


PIONEER GEN-E-MOTOR 


CHICAGO, ILLINOIS 


Export Address: 25 Warren Street, N. Y.. N. Y 
Cable: SIMONTRICE, New York. 





omy—whether]the quantity is one or 
one hundred or one million. Write ip 
today for illustrated Brandywine Data 
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Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Elec. Co., Schenectady, N. Y. 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. 
Controls and Valves, Temperature. 
CONTROLS, Radio. Radio 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, 


See 


See Resistors, 


Temperature; Thermostats.) 

Allen-Bradley Co., 

Arrow-Hart & 
Div., Hartford 


1309 S. First, Milwaukee, 
Hegeman Elec. Co., Industrial 
Conn. 


Wis. 
Control) 


Barber-Colman Co.. Rockford, Il. 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co Schenectady, N . 


H-B Elee. Co., Inc., 
Magnatrol Valve Corp., 
Mercoid Corp., 4201 

Minneapolis- Honeywell 


ae A 
2531 N. Broad, Philadelphia, Pa. 
56 Beekman, New York, N. Y. 
Belmont Ave., Chicago, Ill 
Regulator Co., 2810 Fourth Ave., 


S., Minneapolis, Minn. 

Spencer Thermostat Co., 109 Forest, Attleboro, Mass. 
(Low Voltage.) 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa 


CONVERTERS, Rectifier. See Rectifiers. 


CONVERTERS, Synchronous. See 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, 
Mallory & Co., Inc., P. R., 


Motors. 


Baltimore, Md. 
Indianapolis, Ind. 


COPPER SHEETS. 


See Brass, 
Copper. 


3ronze and 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, 


Baltimore, Md 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 


Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 
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f don't 
guess | 
ASK 

CONTINENTAL 

Diamond Fibre Co. 


Insulation Headquarters 
Newark — Delaware 


TRICO OILERS 


SAVE TIME - OIL -WORRY 


NEW—MODERN—STREAMLINED 
UNBREAKABLE j 
e They 












modernize your dim 
equipment f 
e Give that added sales | 


feature 





D.. 
: 
= 
ww mt e Reduce selling resistance | | 

e Guarantee proper lubri- > ai 
_ cation T 


e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 


TRICO FUSE MFG. CO. Milwaukee, Wisconsin 


130 


COPPER, Tin Coated. 
and Copper. 


See Brass, Bronze 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 


— also Cable, Heavy Duty; Flexible Leads; Wire 
nsulated. ) 

Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


Driver Co., Wilbur B., Newark, N. J. 

Essex Wire Corp. Fort Wayne, Ind. 

General Elec Co., Section Y-0160, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass. ) 


Rockbestos Products Corp., 757 Nicoll, New Haven, Conn. 
‘*Rockbestos All-Asbestos.’’ 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., 

Clarostat Mfg. Co., Inc., 285 N. 

General Elec. Co., Appliance 
Bridgeport, Conn. 


Dorchester, Mass 
Sixth, Brooklyn, N. Y 
& Merchandise Dept., 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 
Rockbestos Products Corp., 757 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O 


General Elec. Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 


Thermolain,’’ ‘‘Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. 


COUNTING DEVICES. See Controls, 
tronic; Tachometers, 


See Pins, Cotter. 


Elec- 


COUPLINGS, Flexible 

Continental-Diamond Fibre Co., Newark, Del 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

Guardian Utilities Co., 212 E. Michigan, Michigan 
City Ind 

Hillard Corp., 106 W 





Fourth, Elmira, N. Y. 


James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill 

Lord Mfg. Co., Erie, Pa. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

Richardson Co., Melrosa Park (Chicago), II. 

Torrington Mfg. Co., Torrington, Conn. 

CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co., Lansdale, Pa. 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

DIALS 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. 
DIES AND MOLDS 


Chicago Molded Products 
Chicago, Ill 


See Castings, Die. 


Corp., 1024 Kolmar Ave., 


Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 
DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM SUPPLIES 

Arkwright Finishing Co., Providence, R. I. 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 


Anseo Rd., Johnson City, N. 
prints.) 

Wood- Regan Inst 
N. J 


(Materials for White- 


rument Co., Inc., 184 Franklin, Nutley, 


DRIVE SCREWS. 


ping. 


See Screws, Self-Tap- 


DRIVES, Machine Tool 


Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Master Electric Co., Dayton, O. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. C. 
Philadelphia, 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 
American Rolling Mill Co., 2071 Curtis 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 








Middletown, Ohio. 
(United 


Granite City Steel Co., Granite City, Ill 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 


Ryerson & Son, Ine., Jos. T., Chicago, Il. 


ELECTRONIC CONTROLS. 
Electronic. 


See Controls, 


ELECTROPLATING EQUIPMENT & 


SUPPLIES 

General Elec Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich 

ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 








Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


Dept. 25, 600 8. Michigan 


EYELETS 


American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


FAN BLADES 
Wheels, Blower 


AND WHEELS. 
and Fan. 


See 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 
American Felt Co., Inc., Glenville, Conn. 
Booth Felt Co., Inc., 480 19th St., Brooklyn, N. Y. 


Western Felt Works, 4029-4115 Ogden Ave., Chicago, Il. 


FERRULES 

American Brass Co., Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia 
R. I. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y 


Ave., Providence, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 
Sprague Products Co., North Adams, Mass. 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 


Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,”’ 
“*Vulcoid.”’ 

General Elec. Co., Section A-80, Plastics Dept., 1 Plas- 


tics Ave., Pittsfield, Mass. ‘‘Textolite’’ 
Mold). 
Corp., 565 W. 


Insulation Manufacturers 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y 


(‘‘Cetec’’ Cold 


Washington 
Blvd., Chicago, Ill. 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,”’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
Fyberoid.’” ‘‘Ohmoid.’’ 


Wilmington, Del. 


Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis. 

FINISHES 
(Paints, Lacquers, Enamels.) 


Aluminum Company of America, 2179 Gulf Bldg., Pitts- 


burgh, Pa 7 
Ault & Wiborg Varick, New York, N. Y. 
**Polymerin.”’ . 
Egyptian Lacquer Manufacturing Co., Rockefeller Cen- 
ter, New York, N. Y. i 
Maas & Waldstein Co., 438 Riverside Ave., Newark, 

v. J 


Corp., 75 


New Wrinkle, Inc., 


FLEXIBLE LEADS 
NESSES 
Alden Products Co., 717 Center, Brockton, Mass. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Essex Wire Corp., Fort Wayne, Ind. 
General Elec. Co., Section Q-0160. 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Dayton, Ohio. 


AND WIRING HAR- 


Appliance and 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 
FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. J 
40th, New 


White Dental Mfg. Co., The, S. S., 10 E. 
York, N. Y. 

FLUORESCENT SOCKETS. See Sockets, 

Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSES, Enclosed 
Chase-Shawmut Co., Newburyport, 
“Shur-Lag,’’ ‘“Therm-a-Trip.”’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4753 Ravenswood 

Trico Fuse Mfg. Co., Milwaukee, Wis. 
ark.”’ 


FUSES, Potential 
Littelfuse, Inec., 4753 
(Surge Protectors.) 


GASKETS, Felt. 
GASKETS, Fibre. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


GEAR BLANKS 
Pyott Foundry & Machine Co., 328 N. 
cago, Ill. 


GEARS AND PINIONS, Metal 


Mass. ‘‘Shawmut,’’ 


Ave., Chicago, Ill 
“Trico,’’ ‘‘Kant- 


Ravenswood Ave., Chicago, III 


See Felt. 


See Fibre, Vulcanized. 


1008 Park Ave., Syca- 


Sangamon, Chi- 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Tl 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 


Perkins Machine & Gear Co., Springtield, Mass. 
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“FLL SETTLE FOR EXPERIENCE every time 
for the tip on performance. Callite’s twenty 
years of specialized experience was proof 
enough for me of dependable contact perform- 
ance. So it was no surprise to find Callite con- 
tacts cutting our operating expense. Production 
delays were fewer, the contacts longer-wearing. 
And we discovered, too, that Callite’s complete 
engineering staff could meet our contact re- 
quirements no matter what the specifications.” 
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Here is where the ‘‘Big Men’’ of business 
stay when in New York. Everything is 
“as they like it.’ Good, fast service, up- 


to-date, pleasant rooms, a perfect “heart 






Oe 5 MO hr. fin 


of the City’’ location and rates which 





















CALLITE INVITES YOU to consult its experienced 


are sympathetic to the expense account. ; 4 
engineering staff for help on your contact problems. 















1 block oe Station and Empire State Building 


iG OC. baste shtg-ef aut deer For bulletin pointing the way to better contact per- 









LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 
Single from $3 daily * Double from $4.50 daily 


formance, address Callite Tungsten Corp., 547-33th St., 


Union City, New Jersey 






Callite contacts are available in Tungsten, 
Molybdenum, Silver, Platinum and alloys, 
in a wide variety of shapes and sizes. | 

CONTACT CALLITE FOR CONTACTS 


_ CALLITE TUNGSTEN CORPORATION 
| 547-39th STREET * UNION CITY, NEW JERSEY 
: CABLE: “‘CALLITES” 
Under KNOTT Management J. J. Woelfle, Manager © : ow ee : 
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Pyott Foundry & Machine Co., 328 N. 
cago, If 

Thompson Clock Co., H. C., Bristol 

Waltham Watch Co., Waltham, Mass 


Sangamon, Chi 


Conn. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wiiming- 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O 

Gear SpeciaHies, Inc., 2650 W. Medill Ave., Chicago, 
Il 

General Elec Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. “‘Fabroil,’’ ‘‘Texto- 
lite.’ 

Tames Mfg. Cc D. O., 1120 W. Monroe, Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥ Lamicoid 

National Vulcanized Fibre Cx Wilmington, Del 

Perkins Machine & Gear (x Springfield, Mass 

Pyett Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 

Richardson Co., Melrose Park (Chicago Tl} 

Synthane Corp Oaks, Pa. (Graphited 

Taylor Fibre Cx Norristown, Pa 

Thompson Clock Co —.'s tristol, Conr 

Wilmingtor Fibre Specialty Co Wilmington Del 
Ohmoid 

GEAR-MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 


Generators. 
GLUE POTS. 


GRAPHITE BEARINGS. See 
Bushings, Graphite. 


See Motors, also Plating 


See Pots and Ladles. 


Bearings & 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 


S K F Industries, Inc., Front & Erie Ave., Philadel- 


phia, Pa. 





MINIATURE 
LAMPS VOLTAGES 


UP TO 250 
ROUGH SERVICE 


INDICATOR 
TELEPHONE SPECIAL TYPES 


MADE TO YOUR SPECIFICATIONS 


LET US QUOTE ON YOUR 
REQUIREMENTS 


HERZOG ELECTRIC CO. 


30 Years Experience 


6 VARICK ST. NEW YORK, N. Y. 











INSULATION 


VARNISH 
MICA 
FIBRE 


“TUBING or 
SLEEVING 


SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 1105 Leader Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


bra Mr ty 


NUMBERING Machines 


For Stamping 
Metal 
Name 


Parts, 
Plates, 


etc. 
& 


Write for 
Bulletins. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 








HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units 
Elements, Resistance Heating. 


and 


INSTRUMENTS, Laboratory Standard 

DeJur-Amsco Corp Shelton, Conn. 

General Elec. C« Schenectady, N. 

H-B Elee. Co., In 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 


Simpson Elec. Co., 5200 Kinzie, Chicago, Ill 

Triplett Elecl. Instrument Co., 311 Harmon Ave., Bluff- 
ton, O 

Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. 





Westinghouse 
burgh, Pa. 


& Mfg. Co., Dept. 7-N, E. Pitts- 


INSTRUMENTS, Liquid Measuring 


Autocall Co., Shelby, Ohio. 


INSTRUMENTS, Portable and Switchboard 

DeJur-Amsco Corp., Shelton, Conn, 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., In 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Elec. Co 

Triplett Elecl. 
ton, O 

Wagner Elec. Corp 

Weston Elecl. Instr 
Newark, N. J 


Chicago, Ill. 
311 Harmon Ave., Bluff- 


5200 Kinzie 
Instrument Co., 


6400 Plymouth Ave., St 
ment Corp., 


Louis, Mo. 
582 Freylinghuysen Ave., 








Westinghouse Ele & Mfg. Co., Dept 7-N, E. Pitts- 
burgh, Pa. 

INSTRUMENTS, Resistance Bridge 

Aerovox Corp., New Bedford, Mass. 

DeJur-Amsco Corp., Shelton, Conn, 

General Elec. Cx Schenectady, N. Y. 

INSTRUMENTS, Speed _ Indicating. See 


Tachometers. 


INSULATION (Insulating) 
3eads See Beads, Insulating. 
sSushings See Ceramics. 

Cerami See Ceramics 

Clott See Cloth, Insulating. 
Composition. See Plastics 
Compounds See Varnish, 

Compounds 

Fibre. See Fibre; 
Lava. See Lava 
Mica. See Mica 
Molded. See Plastics 


(Insulators) 


Insulating; also Wax and 


also Plastics 









Paper See Paper, Insulating 

Phenolic Fibre. See Plastics 

Plastics cs. 

Porcelain See reelain 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape See Tape. 

Tubing See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre 

Varnist See Varnish, Insulating 


Wax. See Wax and Compounds 


IRONS, Soldering. (Soldering 
chines & Control Stands.) 
Electrie Soldering Iron Co., Inc., Deep River, Conn. 


Irons, Ma- 





General Elec. Co., Schenectady, N. ‘ 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Revere Copper & Brass Co,, Inc., 230 Park Ave., New 
York, N. Y 


Stanley Electric Tool Div., New Britain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 54th St., Philadelphia, Pa. 

Vulcan Elec. Co 4 i 

Wiegand Co., Edwin 
Pa *“Chromalox.”’ 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill 






1, Mz 
, 7530 Thomas Blvd., Pittsburgh, 


Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago, Ill 

Kurz Kasch, Ir Dayton, O 

Miller Mfg. Co., Ine James, 150 Exchange, Malden, 
Mass. 

LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMINATION DIES. 


LAMPS, Miniature 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 
Herzog Elec. Co., 6 Varick, New York, N. Y. 


LAMPS, Ultra Violet 
General Elec Co., Lamp Dept., 
410 Eighth, Hoboken, N. J. 


LAVA 
American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator 

Alden Products Co., 717 Center, Brockton, Mass. 

Dial Light Co. of America, 90 West, New York, N. Y. 
Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill. 
General Elec. Co., ae Nela Specialty Div., 410 


Eighth, Hoboken, N. J. 
Kirkland Co., H. R., 8-10 King, Morristown, N. J. 
140 Cedar, New York, N. Y. 


Signal Indicator Co., 
LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. 
Lock Washer. 


See Plastics. 


See Dies & Molds. 


Nela Specialty Div., 


See Screws, 


LOCK WASHERS. 
and Spring. 


See Washers, Lock 


LUGS, Copper 

Chase-Shawmut Co., The, Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products Co., Inc., 5629 Madison 
Rd., Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

—— Co., 17 Virginia Ave., Providence, 
t 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Screws, Ma- 
chine. 
MACHINE TOOL DRIVES. See Drives, 


Machine Tool. 


MACHINES, Band Sawing (Wood & Metal) 
Walker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 


MACHINES, Die Casting 
Kux-Lohner Machine Co., 2145 Lexington, Chicago, Il 


MACHINES, Drilling 
Walker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


MACHINES, Printmaking 

Ozalid Corp., Ansco Rd., Johnson City, N. Y. 
print Machines) 

Pease Co., C. F., 2613 W. 
Ill. (Blueprint Machines) 


MACHINES, Radial Cutting 
Walker-Turner Co., Inc., Plainfield, N. J. 


MACHINES, Riveting 


(White- 


Irving Park Rd., Chicago, 


Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Il. 

Tubular Rivet & Stud Co., Wollaston, Mass. 
MACHINES, Saw Filing 

Industrial Engineering Co., Inc., Pence Bldg., Minne- 


apolis, Minn. 


MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 5369 Rohns Ave., Detroit, 
Mich. 

Stanley Electric Tool Div.. New Britain 


MAGNESIUM ALLOYS. 


Conn 


See Alloys, Mag- 


nesium. 
MAGNETOS 
Fairbanks, Morse & Co., Dept. 25, 600 So. Michigan 
Ave., Chicago, Il. 
MAGNETS, Lifting 
Electrical Coil Winding Co., 2731 Saunders, Camden, 


N. J. (Small) 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. 


See Pots & 


Ladles. 
METALS, Colored. See Metals, Pre- 
finished. 
METALS, Laminated. See Metal, Ther- 


mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., 1322 N. 
“‘Nickeloid,”’ ‘‘Tint-Metal.’’ 
Thomas Steel Co., Warren, O. 


Second, Peru, Ill. 


METALS, Pressed Powder 
Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 


Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


METAL, Thermostatic 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Cc. S. Brainin Div., I, Stern & Co., Inc., 20 VanDam, 


New York, N. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
“‘Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, III. 

General Plate Div. of Metals and Controls Corp., Attle- 


boro, Mass. ‘“Truflex.’’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond.’’ 

General Elec. Co., Section Q-0160 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Tl. 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘*‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26.°’ 

Richardson Co., Melrose Park (Chicago), Ill. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 

burgh, Pa. 


Appliance and Mer- 


Washington 


E. Pitts- 






ELECTRICAL MANUFACTURING 










Attle- 


A SMALL MOTOR 
au 


ESSEX ENAMELED MAGNET OO Vdrpoue 


WIRE HAS THE HIGHEST 
ABRASION RESISTANCE 
WITH MAXIMUM FLEXIBILITY 





Let us suggest the specific type and kind of 
magnet wire best suited for your particular 
applications. Prompt service and deliveries. 


ESSEX WIRE CORP. 
MAGNET WIRE DIVISION 
FORT WAYNE (a>) INDIANA 
Sales Offices and Ware- 


$s || Angeles — *Minneapolis — 
houses: *Atlanta — Boston — | New York—* Philadelphia— 
*Chicago — Cleveland — Des || PRODUCTS | *St. Louis. (* Stocks carried.) 


Moines — *Detroit — *Los = 




















HAV E YO U T Q \ E D T A L M cw Types—Split Phase, Capacitor or Shaded Pole 
' Speeds—1100, 1700, 3400 RPM. 
yg l1sco Lue? 


Power—1/80 to 1/20 HP, depending on speed 


‘ Vol —Up to 220 A.C. 
me oo Bees \ Built For ae ee 
ie 3 i y O ae Frequencies—60, 50 and 25 cycles. 
: verioaads: : i 


Bases—Solid, resilient or flange. 





THE NEW DESIGN—AS PASSED BY THE UN- Mountings—Horizontal, Sidewall, Ceiling or 
DERWRITERS’ LABORATORIES MAY 1, 1940. Vertical, with shaft up or down. 
OLY Wana CATALOG Efficiency—High for such small powers. 


ILSCO COPPER TUBE & PRODUCTS, INC. Designers, engineers and manu- 
, Ohi ; : 

SCRE Oe Wares See ee oe facturers find that Ohio Engineers 

. lend valuable assistance in the 


A L L E w application of motors. 


—_e DRAWN 


/ He _ Ww = ews So vam specia 












What is your problem? 


THE OHIO ELECTRIC 
MFG. CO. 


5905 Maurice Ave. 
CLEVELAND, OHIO 





OHIO MOTORS 


ARTFORD, CONNEC 


JANUARY 1941 



























MOLDED INSULATION. See Plastics. 
MOLYBDENUM 

Wire, Rods, Sheets, Special Shapes. 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


Fansteel Metallurgical Corp., 
Mallory & Co., P. R., Inc., 
Westinghouse Elec. 
burgh, Pa 
Wilson Co., H. A., 105 Chestnut, 


North Chicago, III. 
Indianapolis, Ind 
& Mfg. Co., Dept. 7-N, E. Pitts- 


Newark, N. J. 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 

MOTOR GENERATORS. See Motors. 

MOTOR STARTERS. See Controllers, Mo- 
tor. 

MOTORS 

(See also ‘“‘Motor specifications for Designed-in Power 


Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O 

Baldor Elee. Co., 4351 Duncan Ave., St. 

Barber-Colman Co., Rockford, Ill 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il 

Delco Appliance Division, General Motors Corp., Roches- 
ter, N. Y 

Delco Products, 
Oo 

Dumore Company, 


Louis, Mo. 


Division General Motors Corp., Dayton, 

Dept. 101-A, Racine 

Eicor, Inc., 515 S. Laflin, Chicago, II! 

Electric Specialty Co., 213 South, Stamford 

Electro Dynamic Works of the Electric 
onne, N. J 

Fairbanks, Morse & Co., Dept. 25, 600 S 
Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y 

General Industries Co., Dept. 446, Elyria, O 

Hansen Mfg. Co., Princeton, Ind 

Haydon Mfg. Co., Inc., Forestville, Conn 

Holtzer-Cabor Elec. Co., 125 Amory, Boston, Mass. 

Imperial Elec. Co., Akron, O 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 
Motor, 466 W. Superior 

& Engrg. Co., 1081 Ivanhoe 


Wis 


Conn 
Boat Co., Bay- 


Michigan 


Cleveland, O 
Chicago, Tl. 
Rd., Cleve- 


Pioneer-Gen. E 
Reliance Elec 
land. O 












With Offices in 80 Cities 


GRAYBAR ELECTRIC 


COMPANY 
DISTRIBUTES 


nign-ceabe KIRKLAND 
PILOT -LIGHTS 


To manufacturers of high grade apparatus, 
who cannot afford to be judged by the 
standards of the retail bargain counters. 
Underwriter’s Approved Units in three lens 
sizes, 2’’, 1 1/16’, 11/16”, for Tungsten or 
Neon lamps. 
WRITE FOR TEN PAGE CATALOGUE 
Manufactured by 


H. R. KIRKLAND CO., MORRISTOWN, N. J. 


a it learn acetone at ai 


CONTINENTAL 
Diamond Fibre Co. 


Insulation Headquarters 
Newark — 


NEUTRELEC 


Neutral (pH7) High Dielectric 
is 
rot G19 di 42 


Delaware 





GUMMED PAPER 


SHEETS AND TAPE 


MADE BY 
PAPER MANUFACTURERS CO., 
PHILADELPHIA, PA. 





Russell Elec. Co., 
Signal Elec. Co., 


340 W. Huron, Chicago, Il. 
Menominee, Mich. 


Smith Corp., F. A 400 Davis, Rochester, N. Y¥ 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
vu. s _ Electrical Motors, Inc., 86-34th St., Brooklyn, 


N. ¥ 
Victor Elec 
cinnati, O 


Prods., Inc., 2950 


Robertson Rd., Cin 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Elec. Co., B. A., 1624 Vine, Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 


See Plugs & Jacks, Radio. 
NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Republic Steel Corp., Cleveland, O. 
NICKEL 


Driver-Harris C« Harrison, N. J 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
he 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


Baltimore, Md. 


**Adnic.”’ 


NUMBERING MACHINES. See Machines, 
Numbering. 
NUTS, Machine Screw. See Bolts, Nuts 


and Screws. 


NUTS, Selt-Locking 
Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Parker-Kalon Corp., Dept. E., 190 Varick, New York, 


N. Y. 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 


Bros. Mfg. Co 1840 S. Kilbourn Ave., Chicago, 


Hunter Pressed Steel Co., 
Speedway Mfg. Co 


Lansdale, Pa 
1828 S. 52d Ave., Cicero, Il 





Trico Fuse Mfg. Co Milwaukee, Wis. ‘‘Opto-Matic,’’ 
**Levomati “‘Drip-Drop.’’ 
OIL-LESS BEARINGS. See Bearings & 


Bushings, Graphite; 
ings, Non-Metallic. 


Bearings & Bush- 


OSCILLOGRAPHS. See Instruments, also 
Testers. 

OVENS, Industrial and Laboratory 
Annealing Drying, Temper Drawing, Mold Baking 


General Elec. Co., Schenectady, N. Y. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp 8 § 
Ii. Kimpak’’ Crepe 


Michigan Ave., 
Wadding.) 


Chicago, 


PAINT. See Finishes. 


PAPER, Gummed 
Paper Manufacturers Co., 


Fifth & Willow, Philadelphia, 
Pa (Acid, Free.) 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, 


Slot Insulation. 


Brand & Co., Wm., 


Fuller Board, 


276 Fourth Ave., New York, N. Y. 


‘Turbo.’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, De 

Continental-Diamond Fibre Co., Newark, Del. 

Gen. Electric Co Section Q-0160 Appliance and Mer 
handising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tll 

Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, II! 
Kimsul—for Thermal Insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York 





a ‘‘Armatite,’’ 
National Vulcanized 


“‘Duro,’”’ ‘‘Micoid.’’ 
Fibre Co., Wilmington, Del 





Campbellite.’’ ‘‘C-F,’’ Peerless.’’ 

Taylor Fibre C Norristown, Pa. 

West Virginia p & Paper Co., Pulp Products Dept., 
230 Park Ave New York, N. Y¥ “*Electrite Dens 
ite.’ 

Westinghouse Ele & Mfg. Co., Dept. 7-N, E. Pitts 
burgl Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 





Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicag Ill 

Mica Insulator Co., Dept.’ 31, 200 Varick, New York, 
ee 

National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 


Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


PHENOLIC COMPOUNDS. See Plastics. 


PHENOL FIBRE. See Plastics. 





PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 


(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
me 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

DeJur-Amsco Corp., Shelton, Conn. 

General Elec. Co., Schenectady, N. Y. 

Weston Elec!. Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th, Chicago, Ill. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake, 
Chicago, Ill. 


S.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 
PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 
PINS, Assembly 


Groov-Pin Corp., 411 Kerrigan Ave., 


PINS, Cotter 
Hubbard Spring Co., 
Mich. 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


Union City, N. J. 


M. D., 563 Central Ave., Pontiac, 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing 
Extruded Plastic.) 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. 
Mold.) 

Auburn Button Works, 
burn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Il. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 Kolmar 
Chicago, Il. 

Continental-Diamond Fibre Co., Newark, Del. 
‘‘Dilophane,’’ ‘‘Celeron.’’ 

Dow Chemical Co., 1450 E 


(Cold 


Inc., Molded Plastics Div., Au- 


Ave., 
*Dilecto,”’ 


Main, Midland, Mich 


Durez Plastics & Chemicals, Inc., North Tonawanda, 
Dey, es 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Elec. Co., Section A-80, Plastics Dept., 1 Plas 
tics Ave., Pittsfield, Mass. ‘“Textolite (‘‘Cetec’’ Cold 
Mold.) 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 


cago, Ill 
Irvington Varnish & Insulator Co., Irvington, N. J 
Kurz-Kasch, Inc., Dayton, O 
Macallen Co., 16 Macallen, Boston, Mass. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘“‘Lamicoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
nolite.’” 
Richardson Co., Melrose Park 
Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 


**Phe- 


(Chicago), Ill. ‘‘Insurok.’’ 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
York, N. Y 

Wilmington Fibre Specialty Co., Wilmington, Del. 


“‘Ohmoid.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Ill 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Appliance & Merchandise 
Bridgeport, Conn 

Udylite Corp., 1651 E. Grand Blvd., 


Dept., 
Detroit, Mich. 


PLATING GENERATORS 

Eicor, Inc., 515 S. Lafilin, Chicago, Ill. 
Electric Spectalty Co., 213 South, Stamford 
General Elec. Co., Schenectady, N. Y. 






Conn 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Mathias Klein & Sons, 3200 Belmont Ave., Chicago, III. 


PLUG & CORD SETS 
Arrow-Hart & Hegeman Elec. 
Div., Hartford, Conn. 
Belden Mfg. Co., 4633 W. 
General Electric Co., Section Q-0160. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Unicord.’”’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Co., 


Van Buren, Chicago, III. 


Industrial Control 


PLUGS, Attachment 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
telden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
General Elec. Co., Section Q-0160. Appliance and 
chandise Dept., Bridgeport, Conn. 


Industrial Control 


Mer- 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 


Mich 
Wrought Washer Mfg. 


Wis. 


563 Central Ave., Pontiac, 


Co., 2200 So. Bay, Milwaukee, 


PLUGS & JACKS, Radio 

Alden Products Co., 717 Center, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


ELECTRICAL MANUFACTURING 


BALL BEARINGS 








i 


a 











“insure a silent vibrationless machine 
capable of running at enormous speeds” 








































































yin 
, say the makers of SHERIDAN INSERTERS 
old 
iia: Delivering from 100 to 130 books per minute, continuous balanced rotary mechanical 
this Sheridan Inserter is cutting bindery principle using ball bearings wherever prac- 
costs and speeding up deliveries in tical. This insures a vibrationless machine 
ing- printing plants throughout the country. capable of running at enormous speeds.” 
’ Without ball bearings properly engineered Sheridan is one of many machinery manu- 
ae for the job it couldn't do the work. We quote —_facturers who are meeting today’s demands 
-" from the catalog of the T. W.& C. B. Sheri- for modern high-speed equipment with the 
— dan Company: “The design embodies a help of BCA Ball Bearings. 
Cin- BEARINGS COMPANY OF AMERICA, 416 HARRISBURG AVE., LANCASTER, PA. 
*las 
a MAKERS OF BCA RADIAL, ANGULAR CONTACT AND THRUST BALL BEARINGS 
Chi- 
i = s Say Your GI Type C5 Motors 
Ny (Miniature Fractional H-P) 
= epend on Paragon 
" DO THEIR JOB P g 
Pitts- @ Build service-life into your products T y M = x 5 
ee aieenal Sa camels “fractional h-p 3 Oo 4 
oe th ry G "ype C5 
Del. Steuoes at tone onal right away, D y is 13 | DA B 5 E ei @) N T 4 @) i 
for specified performance — service 
hours, overload capacity, constant speed. 
‘icero GI + .C5 Dependable pemagenee ye = oe 
‘ e loads. Newest model of the Genera 
y. x yp Industries line of low-cost lightweights. : 
ee) foostec te cca cen enereere DEPENDABLE, split-second 
your application. Special, oil-less accurac is rovided in 
Dept., Moving Displays * bearings. Fan-cooled. O.K. for all y p 
‘a i commercial AC voltages, 50-60 cycles. h d d f f t d d ] 
: Film Rewinders . Write NOW for full information. unareas oO per ecte moaeis 
Small Fans « Heat- The GENERAL INDUSTRIES CO. of Paragon Time Delay Relays 
ers ¢ Toasters * Etc. _Dept. 10 syle, Olle and Interval Timers. Operated 
by powerful self-starting syn- 
te chronous motors operating at 
* . . 
slow speed, they reliably time 
i Did you know peed, they reliably 
: | and control precision ma- 
— that there are 8,037 plants in the | chines and equipment. Ef- 
— United States now engaged in the |= “4 oa j 
manufacture of machines, appli- ~ < ficient models are available 
oe ances or equipment which depend =) for every built-in or surface- 
i Mer upon electrical energy for their a | d licati Writ 
operation or use? See _ mounted application. rite 
Pontiac, Incidentally, ELECTRICAL poe for latest Bulletins. 
waukee, MANUFACTURING has one or 
more readers in every one of these PARAGON ELECTRIC COMPANY 
plants! Builders of Control Instruments since 1905 


. 
ago, Ill. 
Ill. 
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ONE STANDARD 
of quality—the 
best we know how 
to make! Dozens 

of stock model re- 

Deel bed hy 
to countless adapta- 


tions for your exacting 


DUNCO 
RELAYS 


STRUTHERS DUNN, Inc., 


ate 


1321 Cherry St. 





’ 


Philadelphia,Pa. 








and 
METAL SPECIALT; 


Superior Wor 
in brass OF ste 
SPecificatio 
estimate, No 


kmanship 


el, Send 
"S Foran 
© Obligation. 


SCREW MACHINE 
PRODUCTS 


ES 





SCREWS for eer 
Yo can dpa ofr 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS: 


oe 


Cn a ee he 


FLUXES 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


Illinois 


ths 


EN 





40 Years Old 


af 


PLUGS & SOCKETS, Multiple Contact 


Alden Products Co., 717 Center, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


POINTS, Contact 
Molybdenum, Platinum, 
loys 


Silver, Tungsten, Special Al- 





Baker & C In 113 Astor, Newark, N. J 

C. 8. Brainin Div., I. Stern & Co., Inc., 20 VanDam, 
New York, a 

Callite Tungsten Corp 547-39th. Union City, N. J 

Cleveland Tung gsten, Inc., 10000 Meech Ave., Cleveland, 
0 

Fansteel Metallurgical Corp., North Chicago, Ill 

General Plate Div. of Metals and Controls Corp., Attle- 
boro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
(21 Pa 

Mallory & Co., Inc P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 

PORCELAIN 

Akron Porcelain Cc Akron, O 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O “*Porcelex.’’ 

Louthan Mfg. Co East Liverpool, O Elemite.’’ 





Star Porcelain Cc 41 Muirhead Ave., Trenton, N. J. 
Ni a Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavalain.’’ 

Steward Mfg. C« D. M Chattanooga, Tenn 

Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. See 
Control. 


Resistors, Radio 


POTS & LADLES, Melting 








Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa. 
‘Dunc 

Electric Soldering Iron Co., Inc., Deep River, Conn 

General Ele Co., Schenectady, N. Y 

Russell ec. Ce 340 W. Huron, Chicago, IIl. 

Sta-Warm Ele Co., 565 N. Chestnut, Ravenna, O. 
“Triple 

Trent ¢ 54th, Philadelphia, Pa. 

Vulean E 

Wiegand ‘homas Blvd., Pittsburgh, 
Pa 


POWER TOOLS. See Tools, Power. 

PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Drill 

7 Turner Inc., 4230 Berckman, Plainfield, 
I J. 


PRESSES, Plastic Molding 


Kux-Lohner Machine Co., 2135. ee Chicago, Tl 


Stokes Machine Co., F. J., Tabor Rd., Olney P. O., 
Philadelphia, Pa 

White Dent Mfg. C« The, S. S., 10 E. 40th, New 
York, N. Y 

PROCESS aoe Seana 
okes Machine 5996 Tabor Rd., Olney P. O., 
Philadelphia P a 

PULLEYS 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 


PUMPS, Vacuum 
Stokes Machine a 


5996 Tabor Rd., Olney P. O 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 
PYROMETERS 


DeJur-Amsco Corp., Shelton, Conn 


PYROXYLIN COMPOUNDS. See Plastics. 
RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 
RECEPTACLES, 


Lamp. See 
Lamp. 


S« ckets, 


oe ce aerate Current 
Electricoil Co 6 Varick, New York, N. Y. 


Fansteel Metal aa al Corp., North Chicago, Ill. 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Westinghouse 
burgh, Pa 


Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


REDUCERS SPEED. See Speed Reducers. 


REEL, Cord (Built in) 

Vacuum Cleaner Corp. of America, Cordomatic Div., 
Wissahickon Ave. & Juniata, Philadelphia, Pa. 
Cordomati 

REFRACTORY PORCELAIN. See Ceram- 


ics, Cores, Resistors; Porcelain. 
REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 


See also Controls & Valves, Temperature; Thermo- 
stats 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Dunn, In Struthers, 321 Cherry, Philadelphia, Pa. 
**Dunco. 

Fenwal Incorporated, 10 Main Mass. 


Ashland, 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4201 Belmont Ave. 

Minneapolis- Honeywell Regulator Co., 
S., Minneapolis, Minn. 

Paragon Elec. Co., 37 W. 

Spencer Thermostat Co., 
Low Voltage 


Chicago, Ill. 
2810 Fourth Ave., 
Van Buren, Chicago, Il. 


109 Forest, Attleboro, Mass. 









REGULATORS, Voltage 





Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y¥ 
General Elec. Co., Schenectady. N. 
H-B Elec. Co., Inc., 2531 N. Broad, ‘Philadelphia, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. | 
RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
American Automatic Elec. Sales Co., 1033 W. Van Buren, 
Chicago, Ill “‘Autelco,’’ “‘Strowger.’’ 
American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay.) 
Arrow-Hart & Hegeman Elec. Co., Industrial Controb 
Div., Hartford, Conn. , 
Autocall Co., Shelby, Ohio 
Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Il 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


‘Dunco.’’ 


Eagle Signal Corp., Moline, Ill. 
General Elec. Co., Schenectady, N 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. | 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ i 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
Kurman Elec. Co., Inc., 241 Lafayette, New York, N. Y- 
Leach Relay Co., 5915 Avalon Blvd., Los Angeles, Cal. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. : 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, ] 
Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Weston Elecl. Instrument Corp, 582 Frelinghuysen Ave., 
Newark, N. J 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa. 


RESISTANCE LINE CORD. See 
tesistance Line. 


Cords, 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 8S. First, 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ 


Milwaukee 
“*Bradleystat.’’ 


Wis. 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J 

International Resistance @o., 405 N. Broad, Philadel- 
phia, Pa 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl! 

Rex Rheostat Co., 37 W. 20th, New York, N. Y 

Sprague Products Co North Adams, Mas 

Ward Leonard Elec. Co., 34 South, Mt Vernon, n. 3 


RESISTORS, Radio Control 


Attenuators, Fixed Resistors, Rheostats, Potentiometers 


Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y¥ 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 
Instrument Resistors, Inc Little Falls, N. J 
International Resistance Co., 405 N. Bread, Philadel 
phia, Pa 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 
Sprague Products Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
<a, I. E. 

RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


RHEOSTATS, Motor Control 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc. 285 N. Sixth, Brooklyn, N. Y- 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
hia, » 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“‘Vitrohm.’’ ; 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

RHEOSTATS, Radio. See Resistors, Radio 


Control. 


RIVETING MACHINES. See Machines, 
tiveting. 

RIVETS 

Central Screw Co.. 3519 Shields Ave.. Chicago, Ill. 


Progressive Mfg. Co., Torrington, Conn. 
Republic Steel Corp., Cleveland, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 


Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, II). 

Tubular Rivet & Stud Co., Wollaston, Mass 
ROTARY CONVERTERS. See Motors. 


R.P.M. COUNTERS. 


SAWS, Band & Bench 
Walker-Turner Co., Inc., 4290 Berckman, Plainfield, N. J. 


See Tachometers. 


SCREWDRIVING MACHINES. 
chines, Screwdriving. 


See Ma- 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


Fibre. 
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IRING 


Wherever chain is desirable on electrical 
products—as for example, to hold waterproof 
covers— BEAD CHAIN*® is most effective. 
Our experience of over 25 years is available 
to manufacturers and designers in creating 
practical assemblies of BEAD CHAIN* for 


their products. 










BEAD CHAIN 


®STaa.isneo 19'* 
Trade Mork & Pot OA 





THE BEAD CHAIN MANUFACTURING CO. 
- Rew. U.S, Pat, Of, 16 Mt. Grove St., Bridgeport, Conn. 





“a Automatic 
METRIK “Pyessure SWITCH 
Pail U. S. PAT. OFF The Metrik Model ‘D’ controller 


is a modern design, compact, double 
or single pole pressure switch 
specifically designed for use with 
motor actuated water systems and 
other low pressure equipment. 


FEATURES 


Heavy duty silver contacts. 


Sy | 


am Unusually accessible for wiring. 
es Thumb screw adjustment. 

A & Metrik / : 
n> will save Write for bulletin 


you money 


Model “D” 
Illustrated 


Pickering Products Corporation 


Grinnell at Erwin Detroit, Mich. 





























Leach 
REF Relay 


Glazed #196 AlSiMag 
insulation. 
Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 
Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 
specified. 
All circuits are above 
ground. 
Either AC or DC input, 
as required. 
Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
descriptive literature. 
LEACH RELAY COMPANY 

Lawrence and Lamon Aves. 5919 Avalon Bivd. 15 East 26th St. 

Chicago, Illinois Los Angeles, Calif. New York, N. Y. 
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MOLDED SHAFT 


combines 8 parts and 


functionsin single piece 


% One of General Electric’s five top award winners in the 

recent Modern Plastics Competition was a molded Tex- 

tolite contactor shaft which incorporates the following 8 

parts and functions in a single piece of material: 

|. Bearings on which to rotate an assembly of parts. 

2. Support for magnet armature. 

3. Individual bearing, stop, guides and barriers for each 
of five contact tips. 

4. Guides and barriers for each of five flexible braid 
connectors. 

5. Spring seats for each of five movable contact tips. 

6. Molded arms with which to operate up to seven auxil- 
iary switches that may be used in the final application. 

7. Molded arms with which to operate mechanical inter- 
locks. 

8. Complete high quality insulation for all of the above parts. 


% Because the shaft is a single piece of mater al, the possi- 
bil.ty of loosening of parts is Sadeanals making for per- 
manent maintenance of factory adjustment and long life. 
Because the material is in itself high quality insulation, it 
yermits the closest possible spacing of the parts that must 
S alive, such as contact fingers, terminals and connectors. 
The Textolite material also adds to the life of the main bear- 
ings, and makes them free from corrosion or lubrication 
troubles. 


For a free copy of our new booklet “One Plastics Avenue,” 
write Section B-15, Plastics Department, General Electric 
Co., One Plastics Avenue, Pittsfield, Mass. 


PLASTICS DEPARTMENT 
PD-152 


GENERAL {% ELECTRIC 














































INSTRUMENT RESISTORS 


INCORPORATED 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications. 


Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units. 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 















A FAVORITE 
FOR 40 YEARS 
@ 

MAKES SOLDER) 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ || 
Laboratories 






Leys UTTLE PASTE THEN enon, 


Sacra gueeae 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 
















Especially suitable for use 
where well balanced tools are 
essential. 

These electric irons can be 
used on both AC and DC cur- 
rent, and are wound for voltages 
from 105 to 240. Tips are plug 
type, easily removed for replace- 
ments. Ample heat for fast 


STR TL TS 
IRONS work; rugged construction. One 
piece heavy gauge steel case, 


Write for bulletins mounted element, positive grip 
describing the com- handle. Metal stand supplied 
plete ESICO line. with each tool. 


eS SS 
DEEP RIVER CONNECTICUT 


LULL 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


iene 
Monson, Maine 





Office, Portland, Maine 





TROMBET IA SOLENOID CO. 


ae 
) ( 
MILWAUKEE WISCONSIN 


U.S.A 
A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General _purpose— 
15 sizes—'4 to 90 Ibs. High speed—11 sizes—!4 to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity '4—10,000 Ibs. 


A.C.—SOLENOID BRAKES—D.C. 
Disk and Shoe Brakes up to 9,500 ft.-Ibs. 


RECIPROMOTORS—SEMOTORS 


any capacity 


Special Equipment Our Specialty 





SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 
Hunter Pressed Steel Co., Lansdale, Pa. 
Linden & Co., Inc., 897 Broad, Providence, R. I. 
National Acme Co., 170 E. 131, Cleveland, O. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Standard Pressed Steel Co., Jenkintown, Pa. 

Waltham Watch Co., Waltham, Mass. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
ys. FZ 


Standard Pressed Steel (¢ 





»., Jenkintown, Pa. 
SCREWS, Lock Washer 


American Screw Co., Providence, R 
Continental Screw Co., New Bedford, Mass 
¢ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
cago, Ill. ‘‘Sems 


SCREWS, MACHINE 

American Screw C« Providence, R. I. 

Central Screw C« 3519 Shields Ave., Chicago, I] 
Continental Screw Co., New Bedford. Mass. 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


SCREWS, Recessed Head 


American Screw Co., Providence, R. I. 
Chandler Products Co., Euclid, O. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
Lamson & Sessions Co., Cleveland, O 


National Screw & Mfg. Co., Cleveland, O. 
Parker-Kalon Corp., Dept. "3, 190 Varick, New York, 
Mu. ¥. 


Pheoll Mfg. Co., Chicago, Tl. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill. 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, I] 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
N 


Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Set and Cap 

Allen Mfg. Cc Hartford, Conn 

Parker-Kalon Corp., Dept. E., 190 Varick, New York 
nN. ¥ 

Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Til 

Standard Pressed Steel Co., Jenkintown, Pa. 

SCREWS, Thumb 

Central Screw Ce 3519 Shields Ave., Chicago, II. 
Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
ae 4 


Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, O 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

Pheoll Manufacturing Company, Chicago, II 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
i 


Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 


SEALS, Oil 

American Felt Co., Inc., Glenville, Conn. 

Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chi- 
cago, Ill. 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Til 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 
Mica Inslator Co., Dept. 31, 200 Varick, New York, 
ae. 


New England Mica Co. Waltham, Mass 


SHEAVES, V-Belt 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 


SHEETS, Brass, Bronze, Copper. See 
grass, Bronze and Copper. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 2071 Curtis, Middletown, O 
“‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ml. 


SHEETS, Nickel. See Nickel. 
SHEETS, Steel 


American Nickeloid Co., 1322 N. Second, Peru, Ill. ( Pre- 
finished. ) 

American Rolling Mill Co., 2071 Curtis, Middletown, 
0 ‘‘Armco.”’ 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Newport Rolling Mill Co., Newport, Ky. 











Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 
rue MacGuyer Co., 17 Virginia Ave., Providence, 
R 


Seevil “Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Handy & Harman, 82 Fulton, New York. N. Y. 

General Plate, Div. of Metals and Controls Corp., 
Attleboro, Mass. 

Mallory & Co., Inc., P. R.. Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 
nished. 


See Tubing, Var- 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 

Alden Products Co., 717 Center, Brockton, Mass. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-01°%. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Il. 

General Elec. Co., Appliance and Merchandise Dept., 
Bridgeport, Conn 

Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 

Ruby Chemical Co., 68 McDowell, Columbus, O. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. 

General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y., ‘“‘Sil- 
Fos,’’ ‘‘Easy-Flo.”’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
York, N. Y. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluids 

Burnley Battery & Mfg. Co., North East, Pa. 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4201 Wrightwood Ave., Chicago, TIl. 

McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 
““Star,’’ ‘“‘Crescent.’’ 

Ruby Chemical Co., 68 McDowell, Columbus, O. 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 

= Coil Winding Co., 2731 Saunders, Camden, 


Electrocoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, Ms We 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Magnetic Windings Co., ‘16th & Butler, Easton, Pa. 
National Acme Co., 170 E. 181st, Cleveland, 0. 
Roebling’s Sons Co., John A., Trenton, N. J. 

Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. 
also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, I. 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

Deleo Products, Div. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 100-L, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Ideal Commutator Dresser Co., 100 Park Ave., Syca- 
more, Ill. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 

Leland Elec. Co., Dayton, O. 

Lenney Machine & Mfg. Co., Warren, O. 

Master Elec Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Speed Master Co., 1207 Thacker, Desplaines, III. 

U. _S. Electrical Motors, Inc., 86-34th St., Brooklyn, 
N. Y 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


See Tachometers; 


SPEED REGULATORS. 


See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
800 Cylbourn Ave., Chicago, Il. 

Hubbard Spring Co., M. D., 563 Central Ave., Pontiac, 
Mich 
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. GRIPTITE” & oe 
| pA & TA L C ec M E N T GS STAMPINGS WIRE FORMS 


' . 
For binding rubber to metal. Especially adapted A Complete Service — From One Source 


for the Electrical Manufacturing field. Absolutely 
\| waterproof and will withstand climatic conditions. Easy 
to use. Will not deteriorate with age. 


D., 


Bis - “ qe 
















at- Write for Particulars 


ST. LOUIS RUBBER CEMENT CO., INC. 


3948 WEST PINE ST. ST. LOUIS, MO. 


yca- 





Modern Facilities 
Complete Tooling 
Heat Treating 


trol 


{er- 





° . 
' : MCGILL -Zezctler Spot Welding 
| - see Tapped Assemblies 
a. memes ate . Send in your inquiries 
ot. i THE IDEAL SWITCH dmaiens en same. 
on a FOR FAN CONTROL Or tell us 7 you 
; Here is a switch that is not limited want to accomplish. 
? to one control but can be adapted 
orp.» f as to meet several other variations. 
‘Sil- ! Controls various speeds of F-HP M. D. H U B B A R D S P RI N G Cc Oo. 
y mctors. Rated at 6 Amps., 125 volts. S563 {CENTRAL AVE., PONTIAC, MICH. 
N or Diameter 1%". Mounting Nipple 
— aon eats ¥%,” long, %” diameter. Circuit 
eee Control: Line 1, Off; Line 2, Off 
| and Repeat. 
, Ti. \ 
Mer: ! ! MANUFACTURING CO. 
we (Electrical Division) Nae emma ral 
ing. 
lles. 
Van 
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cago, 


oden, } 


» Il 


In Priladelphia 
its the 








































































ers; 
n, O. H P In testing our tracing cloth thousands of samples have 
been placed in the hands of draughtsmen and then 
higan Highly recommended returned to us with reports of use results. On the 
by experienced travelers the world edges of these returned sheets we frequently find 
over for its warm hospitality; its excel- ae pr ite done a while telephoning. 
; int eile dj Snails a or while otherwise occupied. The above is an ex- 
wen a ee Sea oy ene eee ample of such a “Doodle” drawing. The three lines 
nM. Conditioned Restaurants; its convenient above that do have a meaning read, Micro-Weave 
location to the business section; All American Tracing Cloth — and they metn a 
and its unlimited parking facilities. tracing cloth, in every way, by every test and in 
practical use, absolutely satisfactory and dependable. 
oklyn, 600 ROOMS with both from $9.50 vp 
aes THE HOLLISTON MILLS, Inc., Norwood, Mass. 
Pitts- Companion Product: Holliston Photo Cloth 
BOSTON - NEW YORK - CHICAGO 
nian DANIEL CRAWFORD, JR. PHILADELPHIA - ST. LOUIS 
MANAGER er 
a 39™ ano CHESTNUT STREETS S hare 
eve- Z 
Li PHILADELPHIA, PA. = — FLAWLESS Q) 
oO. é : Ota an) 
Corp., Ta er eld) 
ontiac, 
ING 
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Specify Centralab 

for Fixed and Variable 
Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 


























For identifying Wires 
Parts, etc. Embosse 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-121 Newport, Kentucky 


Z~ Yi) 
pares TUBES 


\Y a 


es 
WRAPPED 


SQUARE « ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





For simplification of opera- 

tion; for increased efficiency, 

or for sales appeal—an automatic 

timer will prove advantageous. 

Ww rite f, There is a_ suitable Walser 

Catal,” timer model for your product. 
WAVE 


AUTOMATIC eG 


GRAYBAR BUILDING + NEW YORK, N. Y. 





SS STRAIN RELIEF 
al} "es: 


yy 


Jess nih a3 PROTECTION 
for Cord-equipped Products 


Gripmaster anchors cord to product housing at 
point of strain, forever eliminating cord service 


trouble. Withstands 100 Ib. pull 
Vole ta air} 
ale rT) 
fal tale] 


prevents 
no more binding by tape or 
acceptable to Underwriters’ require- 
Insulated. Size for every application. 
Write for test sample 


GEORGE WALKER COMPANY 
Sir Me titi tt lle itr a 
118 AMSTERDAM AVE.)\ PASSAIC, N. J. 



























Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Raymond Mfg. Co Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


SPROCKETS, Roller Chain 
Pyott Foundry & Machine Co., 328 N 
cago, Ill 


STAMPINGS, Metal 
Accurate Spring Mfg. Co., 3817 W. Lake, 
Aluminum Goods Mfg. Co., 
American Brass Co., 
Waterbury, Conn. 
Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
Bridgeport Brass Co., 
Cuyahoga Spring Co., 10322 Berea Rd., 
Dante Elec. Mfg. Co., Bantam, Conn. 
Gibson Cx Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 
Hubbard Spring Co., M. D., 563 Central Ave., 
Mich 
Hunter Pressed Steel Co., Lansdale, Pa 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 
Linden & Co., Inc., 897 Broad, Providence, R 
Patton-MacGuyer Co., 17 Virginia Ave., 


Sagamon, Chi- 


Chicago, Il. 
Manitowoc, Wis. 
Waterbury Brass Goods Branch, 





Bridgeport, Conn 
Cleveland, O. 


Pontiac, 


Providence 


me 
Raymond Mfg. Co., Div. of 
Corry, Pa 
Republic Steel Corp., Cleveland, O 
Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York, N. Y. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, TH 
Sherman Mfg. Co., H. B., Battle Creek, Mich 
Titchener & Co., E. H., Walnut, Binghamton, N. Y. 
Wilmington Fibre Specialty Co., Wilmington, Del 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 


Associated Spring Corp.. 


Wis. 
STAMPINGS, Small Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 


Continental-Diamond Fibre Co., 

Formica Insulation Co., 
cinnati, O 

General Elec Co. 
Plastics Ave., Pittsfield, Mass. 

Richardson Co., Melrose Park (Chicago), Il. 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 

Wrought Washer Mfg. Co., 2200 So. Bay, 
Wis. 


Newark, Del 
4638 Spring Grove Ave., Cin- 


Section A-80, Plastics Dept., 1 


Milwaukee, 


STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (United States Steel Corp. Subsidiary.) 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, IIl. 


STEEL SHEETS. See Sheets, 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling. 


STEEL, Stainless 

American Rolling Mill Co., 2071 Curtis St., 
Oo Armc¢ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


Steel. 


Middletown, 


STEEL, Stamped & Turned Up 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


STEEL, Strip 
American Nickeloid Co., 1322 N. 


Second St., Peru, Ill. 
( Pre-finished 


American Rolling Mill Co., 2071 Curtis St., Middletown, 
oO Armco 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O (Electro Zinc, 
Nickel, Brass & Bronze Coated, 
Uncoated **Thomastrip.”’ 


(United 


Copper, 
also Bright Finish 


STILLS, Water 
Stokes, Machine Co., F. J., 5996 Tabor Rd., 


Olney 
P. O., Philadelphia, Pa. 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Elec. Co., Section Q-0160. Appliance and Mer- 
handise Dept sridgeport, Conn. 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. 





STRIPPERS, Wire 


Ideal Commutator Dresser Co., 1008 Park Ave., 
more, II] 


Pyramid Products Co., 2224 S. 
(Hand & Power Operated ‘‘Colonial,’’ ‘‘E Z.’’) 

Smith Corp F. A 400 Davis, Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O 


Syca- 


State, Chicago, Il. 


STROBOSCOPES 


General Elec. Co., Schenectady, N. Y. 





SWITCHES, Fixture 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

McGill Mfg. Co., 300 Indiana Ave., 


SWITCHES, Heater 
Arrow-Hart & Hegeman Elec. Co., 


Industrial Control 


Valparaiso, Ind 


Industrial Control 


. 
Div., Hartford, Conn. 
General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and Float . 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn. 
General Elec. Co., Schenectady, N. Y. 
Pickering Prods. Corp., Grinnell at 


Mich ““Metrik.’’ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
& Mfg. Co., Dept. 7-N, E. Pitts ‘ 


Erwin, Detroit, 


Westinghouse Elec. j 
burgh, Pa. 


SWITCHES, Lighting Fixtures 


General Elec. Co., Section Q-0160. Appliance and Mer- 4 
chandise Dept., Bridgeport, Conn. 
SWITCHES, Limit { 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied-Control Co., 227 Fulton, New York, N. Y. 
Arrow-Hart & Hegeman Elec. Co. Industrial Control 
Div., Hartford, Conn. 
Bacon, Emra D., 4513 Brooklyn Ave.. 
Barber-Coleman Co., Rockford, Il. 
General Elec. Co., Schenectady, N. ¥ 
Hart Mfg. Co., Hartford, Conn. 
Micro Switch Corp., 1 E. Spring, Freeport, IH. 
National Acme Co., 170 E. 131st, Cleveland, O. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7 NE. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., 
410 Eighth, Hoboken, N. J ‘Kon-Nec-Tors.’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., ) 
S., Minneapolis, Minn. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


SWITCHES, Radio 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 


Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 

SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, II1. 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi- 
cago, Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco.”’ 

General Elec. Co., Section B676-21, 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. 

Ward Leonard Elec. Co., 

Westinghouse Elec. 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty } 
For Electric Range and Small Motor Control. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford Conn. 

Chase-Shawmut Co., The, Mass. 

General Elec. Co., Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave. 
S., Minneapolis, Minn. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, 


TACHOMETERS 

Veeder-Roat, Inc., Sargeant & Garden, 

Weston Elecl. Instrument Co., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-121, 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, III. 


TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-0160. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 


Blvd., Chicago, Il. 
_ a Co., Dept. 31, 200 Varick, New York. 





Cleveland, O. 


Lamp Dept., 


Industrial Control 


ee ee 


Schenectady, N. Y¥ 
“‘Diamond H.”’ 
Spring, Freeport, Ill. 

34 South, Mt. Vernon, N. Y. 
& Mfg. Co., Dept. 7-N, E. Pitts- 


Newburyport, 
Section Q-0160. 


Walnut, Chicago, Il. 


Schenectady, N. Y. 
Hartford, Conn 


582 Frelinghuysen Ave., 


Newport, Ky. 


Washington 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TAPE, Fibre 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota 


“*Scotch.”’ 


TAPE, Mica 

Continental-Diamond Fibre Co., 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 


Newark, Del. 


Washington 
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RING 


PATENT NUMBER 2,192,345 


HOW 10 GIVE YOUR PRODUCT EXTRA 
UTILITY. . NEW SALES APPEAL 


More and more electrical 
manufacturers are including 
Drake Light Assemblies in 
new product designs. For 
illumination or signal pur- 
poses, they add new con- 
venience, efficiency and 
utility . . give products 
new selling appeal. 

Exclusive patented Drake 


PILOT LIGHT features provide many im- 
ASSEMBLIES provements. The ‘“‘slip-fit 


bezel of the panel light 

illustrated contains glass and 
removable discs in six colors. Instant access to light bulb 
permits quick insertion of different color discs. Colors show 
only when lamp is lighted. Also furnished with colored 
glass if desired. Get details on this and many other standard 
or special types of dial or jewel light assemblies. Precision, 
high speed production assures finest quality, quick service 
and moderate cost. 


MAY WE SEND YOU OUR CATALOG ? 


Ue Te 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 




























































in SPECIAL 
FORMULAS 


for 
Unusual 
Applications 


4 


‘FOR PRODUCTION’S SAKE 


Cheese Kleins 


ee defense program de- 


Lc) 7 ae t-l ce FT) nc . 
asiegt eencs: ~eagrag alas mands greater production. In any 


PMT ul al at ek Ty: oad | MAKERS OF 


OS rks) Semel st-t manufacturing process, where wire 


sel sin " %& THERMOLAIN 
or the remaining chance, we plays a part, Klein pliers can save time 
EM Mae als elmer Stl ile) %& VITROLAIN Be b k hiv. M 
laa TET cM Tt eet ttl ot te LAVOLAIN “ESSERE DENET WHER RRS. Sees 
oor < Smaps Sa gate — facturers have learned through experi- 
: tte i ence that in tools it pays to buy the 
meable or vitreous, resistant to we COMMERCIAL Distributed pay y 
heat, electricity, weather, chemi- — Through best. Any man who knows tools will 
SOLE Ir dn-oee Jobbers tell you that in pliers the best is Kleins. 
ee ey ate ie Rooks 
uh ones 
“Survey of 
Characteristics 


of Molded Mathias & Sons 
TOTAL ccc: | ssn ney 


TRENTON, N. J. 3200 BELMONT AVENUE, CHICAGO 
wa oc: vec Meili | 
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Mica Insulator Co., Dept 31, 200 Varick, New York 
mee 

TAPE, Rubber and Friction 

one mA ( Section Q-9160 Appliance and Mer 


Dept Bridgeport, Conr 





Manufacturer Corp 565 W Washingtor 
ago, Il 
‘ tor Co., Dept 1, 200 Varick, New York 
N. Y 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa 


TAPE, Varnished Fabric 


Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘Turbo.’ 

General Elec. Co., Section Q-0160 Appliance and Mer 
chandise Dept Bridgeport, Conr 

Insulation Manufacturers Corp., 565 W Washington 


Blvd Chicago, Il 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y¥ ‘*Empire.’’ : 
Westinghouse Elect. & Mfg. Co Dept. 7-N, E. Pitts 


burgh, Pa 


TERMINAL BLOCKS. See 
minal. 


Blocks, Ter- 


TERMINALS, Plain and Locking 


Shakeproof Lock Washer Co., 2509 N Keeler Ave 
Chicago, Ill 
Thompson-Bremer & C 1640 W. Hubbard, Chicago, I) 


TERMINALS & CONNECTORS 


Alden Products Co., 717 Center, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch 
Waterbury, Conn 

Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa 

Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

lisco Copper Tube & Products, Inc., 5629 Madison Rd 


Cincinnati, O 
Jones, Howard B 2300 Wabansia Ave., 
(Terminals and Terminal Plates.) 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 


Chicago, Ill 


Littelfuse, Inc., 4252 Lincoln Ave Chicago, Ill. (For 
Fuses 

Millen Mfg. Co Inc., James Exchange, Malder 
Mass 

Patton-MacGuyer Co 17 Virginia Ave., Providence 
R. I 

Sherman Mfg. Ce H. R., Battle Creek, Mich 
Thompson-Bremer & C¢ 1642 W Hubbard, Chicago 
I)) 

TESTERS, Coil 

See also Instruments 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 


Newark, N. J 


TESTERS, Insulation 
Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y 


THERMOSTATIC METAL. See 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First 

Arrow-Hart & 
Div., Hartford, Conn 

Barber-Colman Co., Rockford, Il 

Dunn, Inc., Struthers, 1321 Cherry, 
Dunco.”’ 


Metal, 


Milwaukee, Wis 
Hegeman Elec. Co., Industrial Control 


Philadelphia, Pa 


i PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 


te ae 
Rectangular a 
Spirally Wrapped of Dielectric | 


Paper, zr cel Tae pastel anol) 


——— = 
Combinations | 
. 


Write for Prices and Samples S 


PRECISION PAPER TUBE CO. 
Tus ee Le CHICAGO, ILL, 





EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





















Fenwal sorporated, 10 Main, Ashland, Mass 

General Electric Co., Schenectady, N. Y. 

H. B. Elec. Co., Inc., 2531 N. Broad, 
Pa 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm Sensathern,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 











Philadelphia, 


S., Minneapolis, Minn. 

Spencer Thermostat Co., 109 Forest, Attlebor« Mass 
**Klixon.”’ 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa 


TIMING DEVICES 
Allen-Bradley Co., 1309 S. First 
American Gas Accumulator Co., 
beth, N. J 


Milwaukee, Wis 
Electrical Div., Eliza 


Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 
Barber-Colman Co Rockford, Ill. 

Cramer Co., Inc., R. W., Centerbrook, Conn 

Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco. 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y 


Guardian Elec. Mfg. Co., 1627 W 
Hansen Mfg. Co., Princeton, Ind 
Hart Mfg. Co., Hartford, Conn 


Walnut, Chicago, Ill 





‘“‘Diamond H.”’ 


Paragon Electric Co., 37 West Van Buren St Chicago 
Il. 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y 


Walser Automatic Timer Co., Graybar Bldg., New York, 


N. ¥ 

Westinghouse Ele & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa 

TOOLS, Power 

Stanley Electric Tool Div., New Britain, Conn 

Walker-Turner Co. Inc., 4290 Berckmar Plaintield 
N. J 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 
Wrought Washer Mfg. Co., 2200 So 3ay, Milwaukee 
Wis 

TRANSFORMERS 


For built-in applications to electrically operated ma 
chines, appliances and equipment 

ctric & Mfg. Co., 35 Water, Cuba, N. Y 
Co., 93 Main, Winsted, Conn. 

Dean W., 547 W. Fulton, Chicago 





Electricoil Co., Inc., 6 Varick, New York, N. Y 

General Elec. C« Ft. Wayne, Ind 

Industrial Transformer Co., 2540 
York, N. Y. 

Magnetic Windings Co., 16th & Butler 

Ward Leonard Elec. Co., 34 South, Mt 

Westinghouse Ele 
burgh, Pa 


Belmont Ave., New 


Easton, Pa 
Vernon, N. Y 
& Mfg. Co., Dept 7-N, East Pitts- 





TUBES, Ceramic. See Cores, Resistors & 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co 801 Glasgow Ave., Fort 
Wayne, Ind Square, Rectangular, Round.) 

Precision Paper Tube Cx 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 

TUBING, Brass & Copper 

American Brass C« Waterbury, Conn 

gridgeport Brass Co Bridgeport, Conn 

Dante 2c. Mfg. Co., Bantam, Conr 

Iiseco Copper Tube & Products, Ine., 5629 Madison Rd 
Cincinnati, O 

Revere Copper & Brass, Inc 
N. ¥ 

Scovill Mfg. Co 











230 Park Ave., New York 
65 Mill, Waterbury, Conn 


TUBING, Extruded Plastic 
Irvington Varnish & Insulator Co., Irvington, N. J 
TUBING, Knitted Wire 


Titchener & Co., E. H., Walnut, Binghamton, N. Y 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del 

Continental- Diamond 
lulak.’ 

Formica Insulation Co., 
cinnati, O. 

General Electri Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘‘Texolite.’’ 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il 

Mica Insulator Co., 
i. 

National Vulcanized 
**Phenolite 
Richardson Co., 

rok 
Synthane Corp., Oaks, Pa 
Taylor Fibre So., Norristown, Pa 
Westinghouse Elect. & Mfg. Co., 
burgh, Pa 
Wilmington 
“Ohmoid.’’ 


Wilming 


Fibre Co., Newark, Del “Cel 


4638 Spring Grove Ave., Cin 


Washington 
Dept. 31, 200 Varick, New York, 


Fibre Co., Wilmington, Del. 


Melrose Park (Chicago), Ill. ‘‘Insu 


Dept. 7-N, E. Pitts- 


Fibre Specialty Co., Wilmington, Del 


TUBING, Monel & Nickel 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 York, 
. = 


General Plate Co., Div. of Metals & Control Corp., 
Attleboro, Mass 


Spencer Thermostat Co., 109 Forest, Attleboro, Mass 


Wall, New 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y. 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

General Elec. Co., Section Q-0160. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’ 


Appliance and Mer 


Washington 


TUBING, Vulcanized Fibre 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 


Continental-Diamond Fibre Co., Newark, Del. 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Bivd., Chicago, Il. 


‘ 
National Vukcanized Fibre Co., Wilmington, Del. 
**Peerless,’’ ‘‘Vul-Cot.’’ 
Taylor Fibre Co., Norristown, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del * 


““Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBULAR LAMPS. See Lamps, Miniature. 
TUNGSTEN 


Wire, Rods, Sheets, Special Shapes. 
Callita Tungsten Corp., 547-39th, Union City, N. J 
“*Kulgrid.”’ 
Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohio. 
Fansteel Metallurgical Corp., North Chicago, Il. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ’ 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Dept. 6A-201. Schenectady, N. Y. 

Rockbestos Products Corp., 756 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulcan Elec. Co., Lynn, Mass. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. 
burgh, Pa. 

White Dental Mfg. Co., S. S., 


Pitts 
10 E. 40th, New York, 


N. ¥ 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 
VACUUM PUMPS. See Pumps, Vacuum. ' 
VACUUM SWITCHES. See Switches, 
Vacuum. 
V-BELTS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi , 


cago, Ill. 


VARNISH, Insulating ’ 
General Elec. Co., Section Q-0160 Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. 
Blvyd., Chicago, Il. 
Irvington Varnish & Insulator Co., Irvington, N. J 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.’’ 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


VOLTMETERS. See Instruments. 
VOLUME CONTROLS, 


sistors, Radio. 


Washington 


~— 


Radio. See Re- 


WASHERS, Felt 


American Felt Co., Inc., Glenville, Conn 
Booth Felt Co 480—-19th, Brooklyn, N. Y 
Felters Co., Inc., 201 South, Boston, Mass 


Western Felt 4029-4115 Ogden Ave., 
Tl! 


Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis 


Works, Chicago, 


oe 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa 
**Kantlink.’”’ 

3arnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, Ill. ‘‘Kantlink.’’ 

Eaton Mfg. Co., Massillon, O. ‘‘Kantlink.’’ 
Hubbard Spring Co., M. D., 563 Central Ave., Pontiac, 
Mich 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. ‘‘Kantlink.’’ 

Philadelphia Steel & Wire Corp., Germantown, Phila 
delphia, Pa. ‘‘Kantlink.’’ 

Positive Lock Washer Co., Newark, N. J. ‘‘Kantlink.”’ 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Il. 

Thompson-Bremer & Co., 1640 W. 
Ill 


Washburn Co., Worcester, Mass. ‘‘Kantlink.”’ 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee. 
Wis. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co.. Bridgeport, Conn. 
Hubbard Spring Co., M. D., 563 Central Ave., 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Cbhatterton’s Compound; Sealing Cement. 
General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Irvington, N. J 
Mica Insulator Co., Dept. 31, 20€ Varick, New York, 
N. Y. 


Hubbard, Chicago, 


Pontiac, 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Il. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Torrington Mfg. Co., Torrington, Conn. 

Victor Elec. Products, Inc., 2950 Robertson Rd., Cin- 
cinnati, O. 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 
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greater accuracy but maintains this accu- Testers is th of Micro. 
racy, year after year. Yet, thanks to Simp- small, com © Original line of 
son's long experience and efficient modern tentien + Pact, uniform-size 
methods of instrument manufacture, this last- iene mente. ht: 
ing accuracy costs no more than you'd pay singly a. — which, 
for ordinary instruments. cover every woo 
Simpson Instruments could rest their case duction testing re. a ee 
on “Exhibt A”. But beyond this finer move- quirement. Handy 
ment they offer greater beauty, finer crafts- Size, light weight 
manship that have played their part to make oe Gre ideq] 
Simpson Instruments so popular for both a oe work 
original equipment and production testing. ° supplement 
HIS is the Simpson movement—the famed pane] instruments. 
full bridge type movement with soft iron Write for complete new literature Model 280, shown 
pole pieces. It is the surest and simplest SIMPSON ELECTRIC Co. ere, is typical of 
proof that Simpson Instruments are today’s 5200 Kinzie St., Chicago, Ill. the Advanced de. 


beet eee se rent transformer to ane five 
| Stas ACCURATE 


THE ANSWER TO MANY 
METAL FABRICATING PROBLEMS... 





We offer you more than America's finest pre-finished metals . . . 
we offer you sound, basic, common-sense production economies. 
These economies are possible through the simplification of your 
entire production routine . . . with metals that require no plating, 
polishing or refinishing before or after fabrication. Forty-three 

ears’ specialized experience enables us to discuss your prob- 
ems intelligently. Let us explain how Pre-Finished Metals can 
help you reduce costs and speed up production. 

WICKEL, CHROMIUM, BRASS 


on COPPER nded 


Electro Bop WES iy rine 
“ 


STEEL, BRASS, COPPER 
ALUMINUM OR TIN PLATE 





AMERICAN NICKELOID COMPANY 


1322 NORTH SECOND ST. — _ PERU, ILLINOIS 


JANUARY 1941 


biggest values in electrical instruments. 


Here is a finer, more rugged, more expen- 
sive type of construction. It not only permits 









3s The Simpson line 
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With STANLEY 


Electric Soldering Irons 























Screw : 7 Plug Clad 
4 i i r: 
= ¢.™ Oe 

No costly delays due to lost heat when you 
standardize on Stanley Electric Soldering 
Irons. Their solid copper cores and “valve 
seat” joints conduct heat to tips without 
waste. Hermetically sealed heating heads 
protect windings and cores from air, flux 
fumes and moisture. 

Stanley Electric Soldering Irons come in 8 
sizes, from 52 to 435 watts, with your choice 
of Screw Tips, Plug Tips or Armor Clad Tips. 

For occasional use, specify the popular 
priced Victor Soldering Irons. Free folder 
gives full story! 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 


NEW BRITAIN, CONN., U. S. A. STANLEY 


TRADE MARK 
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WINDING MACHINES, Coil 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Blidg., Pittsburgh, 
> 


a. 

American Steel & Wire Co., 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill] 

Bridgeport Brass Co., Bridgeport, Conn 

Essex Wire Corp., Fort Wayne, Ind Boston 
Appliance & Merchandise Dept., Essex Wire Corp., Fort 
Elec. Co., Section Y-0160 
chandise Dept., Bridgeport, Conn 
tlectric Co., Dept. 
Holyoke Wire & Cable Corp., 
Lenz Electric Mfg. Co 
Plate Co., Div. of Metals & Control Corp cago, 
Attleboro, Mass. 


General 
Bridgeport, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Copper Clad 


Callite Tungsten Corp., 547-39th, Union City, N. J 
General 


WIRE FORMS V 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II! 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp Acme 
Bristol, Conn. 
Cuyahoga Spring Co., 
Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. land, 
ae Spring Co., M. D., 563 Central Ave., Pontiac, 
Mich 











3 





Scovill 


Rockefeller Bidg., Cleve 


Elec. Co., 


10322 Berea Rd., Cleveland, O 


Why worry about coil problems when 
they can be turned over to Davis for 
immediate solution? Our complete coil 
winding and engineering service is saving 
hundreds of dollars daily, plus time and 
convenience for customers everywhere. 
It will pay you to get acquainted with 
Davis-Made Coils, that are built to your 
specifications. Write forJcatalog today. 


W. FULTON ST. 


land, O 


General 


General 


onn 


Roebling’s Sons Co., 


WIRE, Magnet 
Wire Co., New 
‘“*‘Cottonite,”’ ‘‘Silkenite, 
**Heatex.’’ 

American Steel & Wire 
O. (United States 
Belden Mfg. Co., 4633 
*‘Cotenamel 





Hunter Pressed Steel Co., 
Peck Spring Co 12 Grove 


more, Ill. Raymond Mfg. Co., Div. 
Universal Winding Co., P. O. Box 1605, Providence, Corry, Pa. oe 
R. **Leesona,’’ ‘‘Duo-Matic.’’ Roebling’s Sons Co., 


Insulated Wire & 


Ill. (Glass. ) 


Rockbestos Products Corp., 
“‘Rockbestos All 





Highest Quality 
Lowest Unit Cost) 


NW.DAVIS & CO.,INC. 
CHICAGO, ILL. 


COILS FOR EVERY ELECTRICAL PURPOSE 


Can You Do This->- & 


WITH EACH DAY’S ORDERS? 


Probably not. But you can come pretty close to it if you 
refuse to let such “‘little things’ as springs and screw 
machine parts bog down your production. ‘Peck Service” 


can offer you a reliable source of supply if ye 


it the opportunity to set up for your needs. 
acquainted, 


SEND FOR CATALOG 


u will give 
o get better 


and a very valuable technical article on how to order 


springs. Please write on your letter head. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


Lansdale, Pa. 
Ave., Plainvill, Conn 


John A., Trenton, N. J. 
Mfg. Co., 65 Mill 
Titchener & Co., E. H., 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible 

American Steel & Wire 

(United States 

Belden Mfg. Co., 4633 
Colo-Rubber,’’ ‘‘Nitro.’’ 

Cable Co., 

Wayne, Ind 


6E-201, Schenectady, N. Y 


1755 N. Western Ave., Chi 


Asbestos. 


John A., Trenton, N. J 


Haven, Conn 


““Celenamel.’’ 





Essex Wire Corp., Fort Wayne, Ind. 
General Elec. Co., Section Y-0160. Appliance and Mer 

chandise Dept., Bridgeport, Conn *‘Deltabeston.’’ 
General Electric Co., Schenectady, N. Y 
Rockbestos Products Corp., 757 Nicoll, New Haven 


Associated Spring Corp., 


Waterbury, Conn Conn., ‘‘Rockbestos All-Asbestos.’’ 
Walnut, Binghamton, N. Y 


Roebling’s Sons Co., John A., Trenton, N. J 
Winsted Division, Hudson Wire Co., Winsted, Conn 


WIRE, Resistance 


Rockefeller Blidg., Cleve American Brass Co., Waterbury, Conn 


Steel Corp. Subsidiary.) Baker & Co., Inc., 113 Astor, Newark, N. J 
’. Van Buren, Chicago, III. Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup 


Dorchester, Mass. ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,”’ 
**Radioalloy.’’ 

Appliance and Mer Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,”’ ‘‘Ad- 
“‘Deltabeston.”’ vance,’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet, 
“‘Gridnic,’’ **Radioohm,”’ “‘Ohmax,”’ **Midohm,’ 
“‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’ 
Chromel-Alumel.’’ 


**Radiocarb,”’ 


710 Main, Holyoke, Mass 


757 Nicoll, New Haven, 
‘Rockbestos A 
WIRE STRIPPERS. See Strippers, Wire 


ZINC 

comm ig Sheet, Strip, Slab, Rolled 

Enamelite,”’ New Jersey Zinc Co., 160 Front, New York, N. Y 
Celenite, “Horse Head Special.” 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


Paperite,”’ 


Rockefeller Bldg., Cleve 


Steel Corp. Subsidiary.) 


ZINC, Pre-Finished 
American Nickeloid Co., 1322 Second, Peru, Ill 


Welcome 


== HOTEL 
PITTSBURGHER 


. . « Pittsburgh’s Newest Hotel 
400 rooms, all with radio at no 
extra cost, outside view & bath. 


A KNOTT HOTEL x JOSEPH F. DUDDY, Manager 


Van Buren, Chicago, Ill 
**Silkenamel.”’ 















Rates: 
SINGLES .. . $3 to $4 
DOUBLES . $4.50 to $6 





@ Be sure to secure the proper 
grade of porcelain—correctly de- 
signed for your purpose. For 
many years we have satisfactorily 
produced porcelain parts built to 
the customers’ specifications. Send 
us your inquiries—you assume no 
obligation. Write today. 


"PORCELAIN COMPANY — 


AKRON, OHIO 
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HOW THIS BOOK CAN HELP YOU 





*% More than a catalog . . . this valuable reference book should be in the hands of 
every plant executive who specifies or purchases Screws—Bolts—Nuts—Rivets, either 
standards from stock or specials to order. 


We say more than a catalog, because this book contains, in addition to complete 
technical and pricing data on standard Screws—Bolts—Nuts and Rivets, hundreds of 
true-to-product illustrations of special products. These ‘‘Special’’ Items tell at a glance, 
the scope of the ‘‘cold-upset"’ and “‘rolled-thread"’ process by which Central can produce 
parts to simplify your assembly operations. Learn what is available. 


HOW TO GET IT FREE! ... It's easy . . . just write . . . your initials 


on your letterhead will do. No obligation. No cost. Your copy is waiting. Send for 
it today. 


CENTRAL SCREW COMPANY 


3519 SHIELDS AVENUE CHICAGO, ILLINOIS 





; Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 





230 Park Avenue. New York.N.Y. 35 E. Wacker Drive. Chicago. Hl. 














You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 
dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 


EWPORT 
ELECTRICAL 
SHEETS :*: 





Newport Products: Hot Rolled Sheets — Newport Elec- 
trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 
Globe Brand Galvanized Steel Sheets, Roofing and Siding 
— GOHI Enameling Iron Sheets —KCB Copper Steel 
Sheets — Newport Long Terne Sheets — Newport Galvan- 
nealed and DeLuxe Metal Sheets. 





NEWPORT 
MENTUCKY 


Andrews Products in Carbon and Alloy Steel: Bars @ Plates @ Universal 
Mill Plates’ @ Sheet Bars @ Billets @ Blooms @ Slabs 





JANUARY 1941 
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° ° ° Electric Soldering Iron Co., Inc. ... ae sas . 138 

dustrial application. Electric Specialty Co. ....-.. ase 

Thi Electrical Testing Laboratories . ‘ giarsceraue mis 103 

his wealth of ex- Essex Wire (COM. oc cce:ccc s 5 oo ee 

perience is yours for Fafnir Bearing ( De is6 > 13 

Fairbanks, Morse & Co ; 79 

the asking. Advise us POWER. “GS Soaks casas 96 

Gear Specialties, Inc ee se dr ekg Be 110 

as to the nature of the General Blectric Co. 212.222.2202 985 36S, 366; 407, 137 

ae re ‘ : . General Industries Co. ....... eas oy gece ae a Gh dea o cen eae Sar 
TYPICAL W. L. Composite Control. > pees Note ; ¢ s a : 7 
Floor mounted, decks daun evn doc controls you desire —— ae —- of Metals & Controls Corp. ee oat 
oring Mill. Controls 7 motors, all : pe ae ; 2 DREN at at Hee se tee eee 42 
3 pare: 220 volts, ranging from 1 to and full particulars Se. Pe aa oa Smee ee ee a 

50 H.P. Space available for oil pump - sient pe inh a ty : F ; ; 

and coolant pump starters. Ww ill be sent to you. Handy & Harman ... ; : ; 116 
< ee Mfg. Co., Inc. zi ‘ ‘ -. 86 

. Sn ee Oe ew brah saeu we alewels é 17 
en AMIE We et ls ore Cab aw ae 132 

Miltiard Corp., The ....... a ey , ; pin wre) Ge 

Holliston Mills, Inc., The . wi g bo Saree xe aoe 

Holtzer-Cabot Electric Co ; 117 

ELECTRIC CONTROL DEVICES SINCE 1892 | Hosking Mie CoO". 7 nee 
Hotel McAlpin ...... se ; es acne eaters 131 

Se OE eS EN EO GE OE GE Hotel Philadelphian ...... ee, ere re 139 
WARD LEO Hotel Pittsburgher ......... ida ch hase a arate i coated Se 
NARD ELECTRIC COMPANY Hubbard Spring Co., M. D : iva caries Serckgip beveled 139 

34 South Street, Mount Vernon, N. Y. ee Sonne ee ee aa i i eed ‘ - 
Ideal Commutator Dresser Co. . ; 7 cists. ae 

Please send me information on suitable composite controls for IIsco Copper Tube & Products, Inc pees sie bes reese 133 
Instrument Resistors, Inc. ...... ; kad 3 Since eve 

inetilation Blauvitactarets COED. ..< 65k. kb veecc ore aces. 132 
International Nickel Co., Inc. Fie Cisse beget ane a 6 

iviternmtspnal Resistance CO. «icici ise aceccvics's aya stele 77 

Irvington Varnish & Insulator Co was nee sia 
James Mfg. Co., D. O. ... : ; vo Bae 

Name jones, Howard BB; 2... sie. cs . £6 111 
Firm Kantlink Helical Spring Washers : Peat cs a3 
ane an _ Neer tere nee over ce vavthoy Bee 

‘ imberly-Clark Corp. ..... ei : sie ; os ee 
Address Rirkiond Co., The H. RK. .6... is eae ; 134 
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Klein & Sons, Mathias 
Krueger & Hudepohl ..... 
Kux-Lohner Machine Co 


Leach Relay Co. 
Leland Electric Co. 
Linden & Co., Inc 
Littelfuse, Inc. 
Louthan Mfg. Co 


Maas & Waldstein Co 
Macallen Co. ....... 
Magnatrol Valve Corp 
Magnetic Windings Co. .. 
Mallory & Co., Ine., P. R 
Master Electric Co., The 
McGill Mfg. Co. ..... 
Mercoid Corp., The 

Micro Switch Corp ; ; 
Millen Mfg. Co., Inc., James 


National Acme Co., The . 
National Band & Tag Co. ; 
National Electric Controller Co 
National Vulcanized Fibre Co. 


: Inside 


New Departure, Div. of General Motors Sales Corp. 


New England Mica Co. .. 

New Jersey Zinc Co., The 
Newport Rolling Mill Co 
Norma-Hoffmann Bearings Corp 
Numberall Stamp & Tool Co., Inc 


Ohio Electric Mfg. Co., The 

Ohmite Mfg. Co. ..... j ; 
Owens-Corning F iberglas. ( a a ee 
Ozalid Prods. Div. General Aniline & Film 


Paper Manufacturers Co., Inc 

Paragon Electric Co. ......... 
Paramount Paper Tube Co 

Parker-Kalon Corp. 

Pease Co., The C. F. . 

Peck Spring Co., The : : 
Perkins Machine & Gear Co. .......... 
Pickering Products Corp 

Pioneer Gen-E-Motor 

Platt Bros. & Co. 

Portland-Monson Slate Co 

Precision Paper Tube Co 

Pressure Castings, Inc. . 

Progressive Mig. Co., The 

Pure Carbom Goi ..cesecs 

Pyramid Products Co. 


Republic Steel Corp. ..... rae 
Revere Copper & Brass, Inc. ..... 
Richardson Co., The ...... a2 
Rockbestos Products Corp 

SN INES orca nO aigis cree mse 
Royal Metal Mfg. Co tet 

Ruby Chemical Co., The 

Ryerson & Son, Inc., Joseph T. 


St. Louis Rubber Cement Co. 
oe a ee 
Skimer & Sons, Samuel J. 
Simpson Electric Co. 
Smith Corp., F. A. 

Solar Mfg. Corp. 
Specialties, Inc. ’ 
Speedway Mfg. Co 

Spencer Thermostat Co 
Sprague Products Co. 5 
Standard Pressed Steel Co. 
Stanley Works, The 

Star Porcelain Co. 
Sta-Warm Electric Co. 
Stein & Co., Wm. P. ... 
Steward Mfg. Co., D. M 
Sytnese COlG. ..6cccccs 


Thomas Steel Co., The 
Thompson-Bremer & Co. 
Timken-Roller Bearing Co. 
Torrington Mfg. Co., The 

Trico Fuse Mfg. Co te 
Triplett Electrical Instrument Co. 
Trombetta Solenoid Co. 


United States Steel Corp. ........ 
Universal Clay Products Co., The 
Universal Winding Co. 


Veeder-Root, Inc. 


Wagner Electric Corp. 

Walker Co., George ...... 
Walker-Turner Co., Inc. ; 
Walser Automatic Timer Corp 
Ward Leonard Electric Co. . ; 
Wesche Electric Co., The B. A. 
Western Felt Works ........ ee 
Westinghouse Electric & Mfg. Co. 
West Virginia Pulp & Paper Co. 
Wiegand Co., Edwin L. ....... 
Wilton Cor. Hi Ae... souc. ies 
Winsted Div. of Hudson Wire Co. .. 
Wire Sisinper Co, "TRO 265. ccccccs 
Wood-Regan Instrument Co., Inc. 
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GENERAL LEW WALLACE WON 





PEOPLES’ CONFIDENCE Ts f 


This Indiana-born soldier excelled in 
literature as well as in the military art. 
He is best remembered as the author of 
“Ben Hur.” He was a very successful 
soldier. In 1856 he organized a com- 
pany which was so well drilled that 
practically all the members were after- 
wards made officers. He was always 
popular with his men and wherever he 
went, he won peoples’ confidence with 
his urbanity and simple sincerity. 




















































































































INDUSTRIES hos 


won the confidence 
of its customers— 

















The best proof of General Industries’ 
ability to serve is indicated by its record 
in holding old customers and rapidly win- 
ing new ones. We treat all with sincerity so that 
they come to rely on us for quality, accuracy and 
time of deliveries. 


Whether your requirements call for the produc- 
tion of mammoth units or for long runs of millions 
of small parts, General Industries has the modern 
equipment and the plant capacity to produce your 
needs accurately, economically and to make deliv- 
eries on time. If you want to be assured of high 
quality, prompt deliveries and favorable costs, 
make us your supplier for molded plastic parts. 


Send us blue prints and indi- 
cate your monthly requirements. 






The GENERAL INDUSTRIES Co. 


Molded Plastics Division Olive & Taylor Sts., ELYRIA, OHIO 


PHONE OFFICE NEAREST YOU: CAMDEN, N.J., Phone Camden 2215 
CHICAGO, Phone Beverly 9361 « NEW YORK, Phone Longacre 5-4107 
DETROIT, Phone Madison 2146 « INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 « ELYRIA, Phone 2238 





























0) R M 0 RE than fifteen years, Molds : 


and Plastic Molded Parts made by us have 
Sr 


AMOR ; ‘ 
borne this <2, €3 > mold mark. It is our signa- 
N05 <9 


x 
ture of ella in acknowledgment of 
responsibility — and we are proud of it. If, like the 
sterling mark on silver, it has become the hallmark 
of quality for Plastic Molded Parts, it is because we 
have consistently held to the highest standards in 
our work. Leading manufacturers of Radios, Auto- 
mobiles, Electrical Devices, Household Appliances, 
Scientific Instruments, etc., who have bought mil- 
lions of our Plastic Molded Parts, attest their quality. 
If you are interested in the use of better Plastic 


Molded Parts, we invite your inquiries. 


CHICAGO MOLDED PRODUCTS CO. 


1024 No. holmar Ave. Chicago, Ill. 


Ee os eos raed 
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7 WENERE AWARD 


of $10,000 for Wage Earners in America’s Metal Working Industries 


HE Revere Award is made by Revere Copper 

and Brass Incorporated to help speed national 

defense by encouraging the mechanical genius and 
inventive talent of American wage earners. 

The Revere Award totals $10,000.00 divided as 
follows: 

ist Award 

2nd Award 


$5,000.00 


I ,000.00 
250.00 each 


3rd Award 
4th to oth Awards............ 
‘The Revere Award is open to all wage earners (fore- 
men and workingmen) in the metal and metal-work- 
ing industries and to all machine maintenance men. 
Each entry remains the property of the sender. 


Selection will be made by an impartial Jury of 


* 


* 


Award consisting of men high in science, labor, the 
Army, the Navy and industry. The decision of the 
Jury of Award will be final. 

Winners will be chosen for the inventions, de- 
vices, improvements or ideas which, in the Jury’s 
opinion, contribute most to speeding up America’s 
Defense Program. 

[t is desired that all entries be placed at the com- 
mand of the Defense Advisory Council at Washing- 
ton, D. C., subject to the entrant’s own written 
consent. 

Two or more men may cooperate in any entry. 

Entries close on midnight, April 30th, 1941. 

For booklet giving complete details of The Revere 
Award and for Entry Blanks simply write to THE REVERE 
Award Committee, P. O. Box 1805, Washington, D. C. 


* 





